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I. Objervations on a Mafs.of Iron found in Siberia by Pro~ 
feffor Pallas, and on other Maffes of the like Kind, with 
fome. Conjectures refpeéting their Conneéttion with certam 
natural Phenomena, -By. Profeffor CHLADNI of Wit- 
tenberg. 


“ 

tf HE mafs of iron found in Siberia by Pallas, and de- 
icribed in the third volume of his Travels*, is, in many 
refpects, fo like the maffes defcribed by Buchholzt, Rubin. 
de Celist, Dr. Lober§, Nauwerk |], and others, that there 
is great reafon to conclude, they have all had a fimilar 
origin. This feems alfoto be in fome meafure confirmed by 
acircumftance mentioned by Pallas, who fays, that the Tar- 
tars confidered the mafs to which he alludes, as a facred 
relick that had dropped from heaven. 

The problematic mafs in queftion was found between 
Krafnojarfk and Abekanfk in the high flate mountains, quite 
open and uncovered. It weighed 1600 pounds ; had a very 

%* Page 311, 

‘+ Naturforfcher, part iv. page 227. 
} Philofoph. Tranfaétions, vol. Ixxviii. part i. page 37- 
§ Berl. Sanmlangen, vol. vii. page 523. 


|| Crell’s Beytr. zud, a Annalen, vol, i. part ii. page 86- 
Vo, Il, B irreguilar 
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irregular and Yomewhet compreffed figure like a rough ais 
nite; was covered externally with a ferruginous kind of 

cruft ; andthe infide confifted of malleable iron, brittle when 

heated, porous like a large fea fponge, and having its inter- 

{tices filled with a brittle hard vitrified fubftance of an amber 

yellow colour. . This texture and thevitrified fubftance ap- 

peared uniformly throughout the whole mafs, and with- 

out any traces of flag or artificial fire. 

Dr. Chladni fhews with a great deal of ingenuity, that, 
this mafs neither originated by the wet method ; nor could 
have been produced by art, the burning of a foreft, by light- , 
ning, or bya volcanic eruption. It appears to him much 

“more probable that it is of the fame nature as the fo called 
fire-balls (dolides) or flying dragons, and he quotes a variety 
of obfervations made on thefe phenomena; from which he 


endeavours to prove that they do not arife from an accumu- 
lation of the matter of the aurora borealis; a tranfition of 
electricity from one part of the atmofphere to another; an 
accumulation of porous inflammable fubftances in the higher 
regions, or the catching fire of a long train of inflammable 
air; but that their component parts meft be confiderably 
denfe and heavy, as their courfe fhews in fo apparent a man- 
ner the effects of gravity; and becaufe their mafs, though iz 
diftends to a monftrous fize, retains fufficient confiftency 
and weight to continue an exceedingly rapid mo¥ement 
Abrough a very large fpace, without being decompofed or 
diffolved, notwithftanding the refiftance of the atmofphete, 
It feems to him probable, that this fubftance is by the effeé 
of fire reduced to a tough fluid condition; becatife its form 
appears fometimnes round and fomcetimes elongated, and as 
its extending till it “burits 3, as well as the burfting itfelf, 
allows us to fuppofe a previous capability of extention by 
elaftic fluidity. At any rate, it appears to: be certain, that 
fuch denfe matter at fo'great a height is’ not collected: from 
particles to be found in our atmofphere, or can be thrown 
dogether into large mafles by any power with which we are 

acquainted ; 


e. 


found in Siberia ; <). 
fequainted ; that no. power with which we are acquainted 
is able to give to'fuch bodies fo rapid a projeétile force in a 
direction siiaid parallel to the horizon; that the matter 
does not rife upwards from the earth, but exifts previoufly 
in the celeftial regions, and muft have been conveyed thence 
to ourearth, In the opinion of Dr. Chladni, the following 
_is the only theory of this: phenomenon that agrees with all 
the accounts hitherto given; which is not contrary to na- 
ture in any other refpect; and which befides feems to be 
confirmed by yarious majffes found on the fpot where they 
fell. 

As earthy, metallic and other particles form the principal 
component parts of our planets, among which iron is the 
prevailing part, other planetary bodies may therefore confift 
of fimilar, or perhaps the fame component parts, though 
combined and modified in a very different manner. ° There 
may alfo be denfe matters accumulated in fmaller mafles 
without being in immediate connexion with the larger 
planetary bodies, difperfed throughout infinite fpace, and 
which, being impelled either by fome projecting power 
or attraction, continue to moye until they approach the 
earth or fome other body; when being overcome by their 
attractive force, they immediately fall down. By their ex- 
ceedingly great velocity, {till increafed by the attraCtion of 
the eagth and the violent friétion in the atmofphere, a ftreng 
electricity and heat muft neceflarily be excited, by which 
means they are reduced to a flaming and melted condition, 
and great quantities of vapour and different kinds of gafes 
are thus difengaged, which diftend the liquid mafs to a mon- 
ftrous fize, till, by a full farther expanfion of thefe elaftic 
fluids, they muft at length burft. . Mr. Chladni thinks alfo, 
that the greater part of the fhooting-fiars as they are called, 
are nothing clfe than fire-balls, which differ from the latter 
only in this;, that their. peculiarly great velocity carries them 
paft the earth at a greater diftance, fo that they are not fo 
ftrongly attraéted by it as to fall down, and therefore in their 
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e. Objervations on @ Mafs of Iron " 
paflage through the high regions of the atmofphere, ocea-" 
fion only a tranfient electric flath, or actually take fire for a 
moment, and are again fpeedily extinguifhed, when they. 
get to fuch a diftance from the earth that the air becomes 
too much rarefied for the exiftence of fire. 

~ The grounds on which ‘Dr. Chladni founds the above the- 
ory, refpeéting the origin of the before-mentioned mafs of 
ifon, and its fimilarity to the productions of fire-balls, are 
farther explained by the author in the following manner =” 

1. As fire-balls confift of denfe and heavy fubftances, which 
by their exceedingly quick movement, and the friétion thence 
excited by the atmofphere, become eleétric, are reduced to 
a ftate of ignition,»and melted by the heat, fo that they 
extend to a great.fize, and burft; it thence follows, that in 
places where fragments, produced by the burfting of a fire- 
ball, have been found, fubftances endowed with all thefe pro- 
perties muft alfo have been found. Tron, however, the prin- - 
cipal component part of all the maffes hitherto found; pof- 
feffes all thefe properties ina very eminent degree. The 
weight and toughnefs of the principal component parts of 
fire-balls, which muft be very confiderable, fince, with the 
greateft poflible diftenfion, they retain confiftenee: enough to 
proceed with the utmoft velocity through fuch an immenfe 
{pace without decompofition of their miafs, and‘ without 
their progrefs being obftructed by the refiftance of the air, 
agree perfectly well with melted iron; their dazzling white 
light has by many obfervers been compared to that of melted 
iron; iron alfo exhibits the fame appearances of flaming, 
fmoking, and throwing out fparks, and all 'thefe pkegne 
mena are moft beautiful when they take place in vital air. 
Of the extenfion by elaftic fluids expanded by the heat, and 
of the contraction which follows from cold, traces may be 
difcovered in the internal fpongy nature of the iron maffes | 
which have been found, ‘and in the globular deprefiions of . 
‘the exterior hard cruft, the latter of which gives ws reafon to 
i i ‘that-in ‘thefe ee there: have been air-bubbles, 

which, 


» found in Siberia, r 5 
which, on cooling, funk down. The mixture. of fulphur 
found.in yarious mafles, agrees. alfo exceedingly well with ~ 
the phenomena of fire-balls, and efpecially with the great 
inflammability of fulphur in yery thin impure air; for it is 
well known that fulphur in an air-pump will take fire in air 
in which few other bodies could do the fame. In regard to 
thofe maffes in which no fulphur was found, this may have 
arifen from the fulphur efcaping in vapour, fince fome time 
after the appearance of fire-balls a {trong fmell of fulphur 
has been perceived. The brittlenefs of the Siberian iron, 
mafs when heated, may arife from fome fmall remains of 
fulphur, which may perhaps be the caufe of the facility with 
which fragments of this mafs, as well as that found at Aix- 
la-Chapelle, could be roafted. 

2..The whole texture of the mafies betray ed evident figns 
of fufion. This, however, cannot have been ccunicea by 
any common. natural or artificial fire; and_particularly for 
this reafon, becaufe iron fo malleable is not fufible in fuch 
fire, and, when it is fufed with the addition of inflammable 
matters, lofes its malleability, and becomes like common - 
raw iron. . The vitrified fubftance in the Siberian mafs is 
equally incapable of being fufed in a common fire. The 
fire then muft have been much ftronger than, that produced 
by the common natural and artificial means, or the fufion 
muft have been effected by the force of' exceedingly ftrong 
electricity, or perhaps both cayfes may have been com- - 

bined together. | 
3. Befides the fimilarity of the above-mentioned maffes, 
the circumftances refpeéting their falling are fo like, that 
they cannot be confidered as merely accidental, and_there- 
fore give more credibility to the accounts. . This being pre- 
mifed, the principal queftion then is, whether the pheno- 
mena of this kind obferved were the effects of thunder, or 
arofe from detached fragments of fire-balls?. Several cir+ 
cumftances quoted by Dr. Chladni feem to oppofe the idea 
af their arifing from thunder; but agree fo perfectly. with 
B3 every 
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every circum ftance remarked in regard to fife balls, that; with.” — 
out aflerting any thing abfurd, every relation of this kind may, 
he fays, beadmittedin their full and literal extent. In the at- 
teftations refpecting that of Agram, it is mentioned that feveral 
people, in different parts of the kingdom, faw and obferved 
the burfling of the fire-ball, and heard its explofions and 
noife in the atmofphere, and perceived alfo that fomething 
fiery fell ffom the heavens, fo that it was a circumftance 
generally known in the neighbourhood, only that on ac- 
count of the diftance it was not exactly known in what 
place it had fallen. Hence it may be concluded, that it 
was no effeés of lightning, but an actual fire-ball.  Light~- 
ning, at a time of the year when ftorms are not uncommon, 
would not have excited univerfal attention, much lefs would 
it have been obferved at a great diftance as a falling fiery 
mafs. From the fimilarity of the maffés, it is alfo highly 
improbable that, in all the places where they were found, 
fufible parts only fhould have been difcovered, and fhould 
have been changed in the fame manner by lightning; efpe- 
cially as in places ftruck by lightning no maffes of the 
like kind have been found, but always vitrified Potanef 
particles, &c, 
4. It is totally incomprehenfible how, on the high flate 
mountains, where the Siberian mafs was found, at a con- 
fiderable diftance from the iron mines; in the chalky foil of. 
the extenfive plains of America, where for a hundred miles 
around there are no iron mines, and not even fo much as 2 
ftone to be found; and at Aix-la-chapelle, where, as far as 
the author knows, there are no iron works, fo many ferru- 
ginous particles could be collected in a fmall fpaee, as would 
he neceffary to form maffes of 1600, 15000, and 17000, up 
to 33600 pounds, This cireumftance fhews that thefe 
maffes could as little have been fufed by lightning, as by 
the burning of a foreft, or of foffile coal. Thefe maffes 
were found quite expofed and uncovered, and not at any 
_.depth in the.earth, where we can much mare readily admit 
fuch 


_. found in Siberia. ; » 


J an cian of ferruginous particles to have been 
melted by the effects of lightning, 

Should it be afked how fuch maffes originated, or be 
what means they were brought into fuch an infulated pofi- 
tion; this queftion would be the fame as if it were afked 
how the planets originated. . Whatever hypothefes we may 
form, we muft cither admit that the planets, if we except 
the many revolutions which they may haye undergone, 
either on or near their furface, have always been fince their 
firft formation, and ever will.be the fame ; or that nature, 
acting on created matter, poffefies the power to produce 
worlds and whole fyitems, to deftroy them, and from their 
materials to form new ones. For the latter opinion there 
are, indeed, more grounds than for the former, as alterna- 
tions of deftruétion andcreation are exhibited by all organifed 
and unorganifed bodies on our earth; which gives us reafon 
to, fufpect that nature, to which greatnefs and fimallnefs, 
confidered in general, are merely relative terms, can produce ~ 
more effects of the fame kind on a larger feale. But many 
_variations have been obferyed on diftant bodies, which, in 
fome meafure, render the laft opinion probable. For ex- 
ample, the appearing and total difappearing of certain ftars, 
when they do not depend upon periodical changes. If we 
now admit that planetary bodies have ftarted into exiftence, 
we cannot fuppofe that fuch an eyent can have otherwife 
taken place, than by conjeéturing that either particles of 
matter, which were before difperfed throughout infinite 
fpace, in a more foft and chaotic condition, have united 
together in large mafles, by the power of attraction; or that 
new planetary bodies have been formed from the fragments 
of much larger ones that have been broken to pieces, cither 
perhaps by fome external fhock, or by an internal explofion. 
Let whichever of thefe hypothefes be the trueft, it is not 
improbable, or at leaft not contrary to nature, if we fuppofe 
that a large quantity of fuch material particles, either on 
account of their too great diftance, or becaufe prevented by 
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4 ftronger movement in another dire&tion, may not Kat 
united themfelves to the larger accumulating mafs of a new 
world; but have remained infulated, and, impelled by fome 
fhock, have continued their courfe through infinite fpace, 
until they approached fo near to fome planet as to be within 
the fphere of its attraction, and then by falling down to 
occafion the phenomena before mentioned. 


It is worthy of remark, that iron is the principal com- 
ponent part of all the maffes of this kindhither to difcovered; 
that it is found almoft every where on the furface of the 
earth, as a component part of many fubftances in the vegeta- 
ble and animal kingdom; and that the effects of magnetifm 
give us reafon to conclude, that there is a large provifion of 
it in the interior parts of the earth. We may therefore 
conjecture that iron, in general, is the principal matter em- 
ployed in the formation of new planetary bodies; as is ftill 
farther probable by this circumftance, that it is exclufively 
connected with the magnetic power*; and alfo on account 
of their polarity, may be neceflary to thefe bodies. It is 
alfo probable, if the above theory be juft, that other fub- 
ftances contained in fuch fallen mafles, fuch as fulphur, 
filiceous earth, manganefe, &c. may be peculiar not to our 

“globe alone, but may belong to the common materials em- 
ployed in the formation of all planetary worlds. 


* The Profeffor feems not to have been acquainted. with a faé& an- 
nounced in our firft volume (p. 426), ti.at feveral other fubitances befides 
iron poffefs magnetic properties. Ep1T. 


Il. Striélures 


* [9°] 
Il. Striftures on Mr. Josep Coxxtrer’s © Obfervations on 


Tron and Steel*.’? By Mr. Davip MusuHer, of the 
Clyde‘ Iron Works. » Communicated by the Author. 
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I; is much to be wifhed, that men practically verfed in 
the various manufaGtures of Britain would turn their atten- 
tion to the beft means of diffeminating a knowledge of the 
principles and operations which have been determined by 
experience as the beft to be followed in the large way, ac- 
cording to local and other circumftances. A candid and 
liberal communication of individual obfervation, by pro- 
moting the common intereft, would tend ultimately to the 
benefit of each manufaéturer, by the increafed improvement 
and perfeétion of their various articles; for the real welfare 
of any particular branch depends lefs upon the fuperiority of 
one man’s article over that of another, in the fame line, 
than upon the general fuperiority of a national product over 
that of any other country—a pre-eminence that depends 
entirely on the aggregate mafs of induftry, ingentity and 
intelleé&t exerted in the one or the other. 

What I recommend is the more neceflary, as inaccurate 
and fallacious principles are often brought forward by men 
of feience, even the beft intentioned, from a want of that 
praétical knowledge, which can only be acquired by a long 
and perfonal acquaintance with the proceffes carried on in 
the large way of manufacture. The mifchiefs hence oc- 
cafioned are incredible: it tends to feparate the man of 
{fcience and the manufaéturer; it fhackles the latter with 
increafing prejudice; makes him view the former with a 
fufpicious eye; is the principal reafon why fcience has been 
fo long excluded from our manufactories; and why the ac- 
curate refults of the laboratory have fo long been defpifed by 
the pradtical artift, and been deemed undeferving of experi- 


* See Phil. Mag. vol. i, p. 46, 
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e. 
ment on an extended feale. The artift and the man of 


feience fhould mutually inform each other: principles will 
then, and not till then, acquire confiftence and correétnefs, 
and their value will be eftablithed on the fureft foundation. 

The precept I inculcate I fhall myfelf follow, to the beft 
of my ability, by communicating, through the medium of 
the Philofophical Magazine, a feries of papers intended as an 
introduétion to a knowledge of the manufacturing of iron in 
this country, with details of the various proceffes in ufe: to 
be followed by a feries of experiments relative to the princi- 
ples of iron and fteel, which have occupied my leifure time 
for fome years paft, and which prefent fome facts not gene- 

rally known, But as it may tend to clear the path, and 
enable me afterwards to proceed with lefs interruption, I 
fhall in this paper confine myfelf chiefly to the correcting of 
fome miftakes into which Mr. Collier, in his Obfervations 
on Iron and Steel, has been betrayed by a want of know- 
ledge in the mechanical procefles now in ufe, and the 
minute practical details of the various modifications of 
iron, Thefe can only be deduced, with certainty, from a 
keen, perfonal, and long continued inveftigation of the con- 
firmed modes of pra¢tice on a large fcale. To {pread infor- 
nation on thefe interefting fubjects, and to correct erronegus 
cpinions, formed from the perufal of writers eminent in 
the feientific walks of life, are the reafons ftated by Mr. 
Collier for prefenting the public with his Obfervations. To 
pafs over his obfervations in filence, would be doing him 
aswell as the public injuflice, fince 1t would be to gid the 
diffemination of that error, which he fo laudably wifhes to 
root out; in his endeavours to the performance of which, 
he furely ought to meet with the afliftance and approbation 
of every one interefted for the welfare and profperity of his 
country. 

One rock on which Mr. Collier fplits, is in ceyfuring and 
quoting the French chemifis, and others, without recollect- 
jng whether the fuel ufed is the fame in France as in 

Britain; 
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* Britain ; ‘and alfo-that chemical writers in general, from 
. neceflity as often as choice, confine their experiments 
‘imply to the laboratory: thefe, however accurate, will 
always be found materially varied when followed out on a 
large {cale. 

When M. Fourcroy ftates the length of time neceffary 
for cementing ftcel, moft evidently he alludes, not to fteel 
manufactured in the large way, but to that’ effected in 
chemical experiments; clfe, he never could have mentioned 
an earthen box. | It is well known that bars of iron {th of an 
inch in thicknefs, the length is no way material, will 
pafs into the ftate cf good fteel during 12 hours cementa- 
tion with a white heat. Had M. Fourcroy meant any 
other than bar /teel, he would not have mentioned iron as 
the fubftance to be operated upon. 

In regard to the time neceffary for cementing fteel on a 
darge feale, Mr. C. has ftruck the extreme from the chemical 
gentlemen whom he quotes, and who only give the refults 
from their laboratories. In the lengthened procefs of 16 
days, ftated by Mr. C. as being the requifite time for ce- 
menting malleable iron into fteel, he includes the time which 
the furnace is allowed to cool, before the workmen can 
penetrate to the contents ; and this period may be lengthened 
or fhortened from local circumftances. The procefs, P pre- 
fume, is reckoned complete when the iron is deemed fuf- 
ficiently faturated with carbon: this is judged of by the trial 
‘ars: if thefe are found perfect, then the whole converfion 
will be in a fimilar ftate: fhould the furnace after this re- 
main a month unempticd, this adds nothing to the real 
length of time neceflary for cementation: I have feen 
feveral inftances, where the workmen have emptied the 
furnace of high converted fieel, for drawing into German 
fteel, upon the 11th day. 

It would be a very difficult matter for Mr. Collier to point 
out any greater advantage which fteel poficffes,’ than that 
noticed by Mr. Nicholfon ; namely, its property of becom- 


. ing 
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ing hard when plunged into cold water. This alone gives. 
it an almoft entire maftery over all other metals and fub- 
flances; it conftitutes its folidity, durability, and polith ; 
in fhort, all its utility, whea manufactured into the many 
various inftruments of ufe, is derived from this unrivalled 
peculiarity of the metal. 

It is impoffible to difcover what could have led Mr. C, 
in attempting an explanation of the ule of “ plunging 
into water,” to fay, that it is done to prevent the fteel 
<¢ returning tothe ftate of malleable iron :” the fallacy of 
this affertion muft be obvious to the Jeaft mtelligent work- 
man. Plunging and heating alternately are the fpeedieft 
methods for bringing fteel back to malleability: the 
Scldomer it is plunged or heated, the longer it will preferve 
the carbonic principle, and confequently remain good. 
Has Mr. C. been told that at fieel manufactories, where 
bar ftcel is drawn into fhapes, and bars of various. dimen- 
fions, that all thefe are immerfed in water, left they fhould, 
af left without this precaution to cool in the open air, be- 
come malleable iron? Were this the cafe, fteel could never 
be fubjected to the file--nor could files be ftruack—becaufe 
fteel could not then exift unlefs in a hardened ftate. Let 
me afk Mr. Collier, whether, at thofe manufaétories of fteel 
which he has frequented, the trial bars taken from the 
aperture of the furnace were found, when cold, in the ftate 
of malleable iron, or otherwife ? 

The note at the bottom of page 47 is extremely vague, 
Can there be an expreffion more indefinite, than that ‘a 
partial abftraction of oxygen takes place by plunging hot 
metal into cold water?”? From what is the oxygen ab- 
{tracted ?. Is it from the hot metal, or is it the oxygen of 
the decompofed water? If from the former, pray what ftate 
of the metal does Mr. C. allude to? Pure fteel contains na 
oxygen; malleable iron, properly manufactured, is alfo yoid 
of the bafe of vital air: crude iron alone contains oxygen, 
an additional quantity of which it abforbs, when dropt fluid 
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into cold water. I hall therefore fuppofe he meant to fay, 
that the oxygen of the decompofed water partially united 
with the hot metal: this, without further explanation, 
would be ftill very unfatisfaétory ; fince it does not {pecify 
the modification of the metal operated upon. Plunge very 
hot malleable iron into cold water, and pastef the water 
will be decompofed ; its oxygen will unite with a portion of 
the iron; this portion, however, will be: found to have 
feparated from the bar or mafs, to have loft its metallic 
brilliancy and weight, and to have pafled into the ftate of 4 
black oxyde. Similar phenomena ‘take’ place in treating 
fteel after the fame manner. Crude iron is lefs fufceptble 
of changing its metallic fra¢ture by fuch treatment ; ‘though 
it is rendered very infufible by the expulfion of its carbon. 
Mr. C. fays that “ blaft furnaces are like two four-fided 
pyramids’ jomed bafe to-bafe 3°’ Mr. Chaptal fays the fame 
thing, and fuch I queftion not may be their fhape in France: 
In Britain however they are entirely conical, excepting:6 or 
7 feet at the under end, which forms a fquare funnel: 
more juft idea of the figure would be conveyed by comparing 
them to two inverted cones, the bafe of the larger refting 
upon thatiof the {maller. | 
© In charging the furnace Mr. Collier has forgot to mention 
the principal material, and its’ proportions, viz. the ore, 
and erroneoufly ftates, that ‘* equal portions of coal cinder 
and lime-ftone” are introduced, without even mentioning 
whether thefe proportions are by meafure or weight... The 
proportions of ore, coal, and lime-ftone, are very various at 
different: works; the whole depending upon;an intimate 
union and knowledge of the quantity and quality ‘of the 
various principles and fubftances contained in each: the 
proportion” of materials befides is yaried at» pleafure, to 
produce the quality of crude iron wanted. ob 
At fome works the quantity of lime ufed as)r to’ 3 0f 
cinders by weight, but this is an exceflive: proportions and 
‘is Cintas neceflary to correct. the impuritiescoffome iran- 
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ftones; in common £ to 4 or 5 is ufed, and where Camber- 
Jand or Lancafhire ore is fmelted in contact with wood- 
charcoal, ',th wili abundantly fafiice. 

From Mr. Collier’s defcription, a perfon seipmaliae in the 
mode of conducting blaft furnaces would be apt to con- 
ceive that the furnace was firft charged, and then kindled to 
effect reduction: this of courfe conveys an idea that fre- 
quent filling and kindling are neceffary. The furnace is 
firft fufficiently heated with coal cinder alone ;° the charging 
then commences, and continues hourly for a great length 
of time—two, three, and four years: inflances have been 
of a furnace continuing to finelt, without much interrup- 
tion, for nine years. 

The mention of bellows is a proof how deficient Mr. Collier’s 
information has been refpecting the prefent general ftate of 
machinery attached to iron works. Excepting a very few 
charcoal furnaces, all the blaft furnaces in Britain are fup- 
plied with air from caft-iron cylinders of various dimenfions, 
conftructed on various plans. The compreffion of air from 
thefe is greater than could poflibly be obtained by means of 
bellows, more fit for combutlion, and capable of fupporting 
a column of mercury of fix inches, which is,equal to 6,784 
feet of water. By fuch a heavy compreffion of air, 1500 to 
1800 cubical feet will pafs through the difcharging pipe into 
the furnace in one minute, when its diameter does not ex- 
ceed 23 or 3 inches at moft. 


Mr. Collier writes with more information on the manu-. 


faturing of bar iron. Still however he does, not diftinguifh, 
with iE Genk accuracy, between the various procetles. The 
feeond method he defcribes is only followed out where bar 
iron is manufactured with charred wood: the efveéts produced 
by the ufe of wood-charcoal are fo material, that they un- 
doubtedly merited to be mentioned, and particularly diftin- 

guifhed from thofe of charred or raw pit-coal. 
One of the principal operations, well known by the name 
of the Puddling Procefs, is very flightly noticed,. and in a 
. manner 
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manner not eafily to be underftood. Dr. Beddoes has lately 
given a more accurate detail of the various phenomena ex- 
hibited during that operation*. 

The fubftitution of large rollers, in place of the ftamping- 
hammer, is well calculated to overcome a large quantity of 
iron, and for impofing on the bar a beautiful finifh, efpe- 
cially if afterwatds paffed under a {mall tilt-hammer; but 
the quality of the iron mutt {till be inferior to that manu- 
fa€tured with heavy harnmers. The compreffion of the bar, 
on all fides, when paffing through the grooved rollers, muft 
tend to enfold, rather than expel, a portion of the flug; 
whereas the heavy blows of a hammer, which with the helve 
weighs from 3 to 4ooolb. cannot fail more entirely to diffi- 
pate all the fubftances fufed in contaé with the iron, and to 
give a degree of fibre and tenacity not to be acquired ii a 
regular and continued preffure. . 

Numerous and diverfified are the opinions refpeéting the 
exifting caufes, which conftitute the very great difference, 
in quality, between the bar iron manufaétured in Great 
Britain, and that made in Sweden, Siberia, Spain, &c. 1 
have reafon to imagine that this difference arifes neither 
from the ruft, acquired by the iron being laid in damp 
places, nor yet from the fuperior richnefs of the foreign ores. 
In Siberia and Sweden the iron is pufhed off to market at 
ftated periods, and becomes comparatively old kept, merely 
from the great diftance it has to travel before it can reach a 
market. Mr. Collier feems inclined to impute this fupe- 
riority to a greater quantity of iron contained in the ore; 
and to its being more deftitute of mixtures: hence he ftates 
the average of the Swedith ores to be 70 pounds pure iron— 
erude iron he muft mean—in the hundred, and Englifh ores 
30 to 40. I have feen many-of the northern ores, fome of 
them very rich in iron, equal to 65 and 70 per cent.; but 
many more of them not yielding beyond 40, and fome of 
them as low as 20. Norwegian ore from the mine of Horke- 


* Dr. Beddoes’s paper fhall be given in a future Number. 
Dhat- 
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Dhal-Grube is powerfully obedient to the magnet, yet yields, 
only 21. pounds in 100 of the ore. 

Admitting, however, that rich ores make a fuperior qua- 
lity of iron, why then are not fuch qualities produced from 
the ores found in Cumberland or Lancafhire, fince the hz- 
matites and kidney of the former are as rich in iron. as the 
fineft Swedifh ores? Mr. Collier fhould have. diftmguithed, 
too, between the argillaceous ores, commonly called iron- 
ftanes, found in ftrata more or lefs inclined to, the horizon, 
fo univerfally diffufed and {melted; and thofe of Cumber- 
land and Lancafhire, formed into knobs, or in vertical ftrata, 
which are only partially ufed. The former are the only ores 
ufed in quantity to produce grey crude iron, and. contain of 
iron from 18 to 42 pounds in 100: .the latter are ufed in 
great part for fabricating the inferior qualities of crude iron, 
fuch as fhip ballaft, forge pigs, &c. &c.. The Cumberland. 
ore exhibits a variety of qualities and proportions of iron: 

The fine Hzematites ore yields of iron 68 to 7olbs. per 100, 

Kidney - - - , 60 to 63. 
Common - - + 53 to 6o. 

Lancafliire ore will be found to, yield, upon an average, 
57, pounds iron in 100, 

I fhould be apt to afcribe the general fuperiority of foreign 
iron over Britith, folely to the ufe of wood charcoal in all 
the ftages of the operation ; and the fuperiority of the indi- 


yidual fabrics over each other, to the native excellence of 


the iron contained in the ore. It is well known that the 
Swedifh marks of bar iron, () and O ©, are manufac- 
tured from a peculiar ore, found in the mine of Danamora ; 
and that no other Swedith ores yield fuch a quality of iron, 
even when manufactured in the fame manner and with the 
fame fuel. It is the fame in Siberia, where the old and new 
fable fabrics have gained, by the native fuperiority of the 
iron contained in the ore, an excellence little inferior to. the 
principal Swedifh marks, From numerous experiments I 
am convinced, that the iron ‘contained i in our iron-ftones, or 
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argillaceous ores of iron, is in many of a fuperior quality, 
and capable of producing bar iron equal to foreign, if treated 
in the fame manner : this, however, is out of the queftion in 
Britain, and can never bea fubject of general contempla- 
tion; though by thofe who have oppartunity the experiment 
might be made. 

Mott of the bog ores of Sweden and Ruffia contain lefs 
iron than fome of our iron-ftones, and give out a much lefs 
portion of volatile matter in torrefying; fo that fuch iron- 
ftones, by fevere torrefaction, might be reduced: to contain as 
much iron in 60 or 63 parts as in 100 when in a raw flate. 
Several of the fine iron-ftones found in Lanarkfhire are 
compofed as follows : 


Iron - “ Sa 40 
Carbonic acid, fulphur, &c. 38, which flies off intorrefying. 
Clay, lime and filex - 22 


1ooparts: fo that in 100 pounds 

of iron-ftone thus roafted, there would be contained of iron 
64‘ pounds.. Ores in fuch a ftate, and containing fuch a 
quantity of iron, would moft likely fmelt to great advantage 
in,contact with wood-charcoal. In diftinguifhing the qua- 
lities of crude iron, Mr. Collier has copied the French 
writers, without adverting to the difference between the 
fracture of crude iron manufactured with pit-coal, and that 
produced with the charcoal of wood; this laft is that de- 
{eribed by the. French metallurgifts. Crude iron manufac- 
tured with pit-coal is cither white, mottled, or grey: of the 
latter colour there are many fhades; the darker the grey, 
and the larger the grain, the fofter and more fufible is the 
quality of the iron. Thefe properties are exprefsly derived 
from, and dependent upon, the proportion of fuel ufed in re- 
duétion ; the greater the quantity of fuel, the larger and 
more brilliant will be the grains of the fraGture of the metal. 
The carbon contained in crude iron—for a// crude iron con- 
tains carbon—will be in exa& proportion to the relative quan- 
Vo, II. C tity 
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tity of fuel made ufe of. Mr. Collier afferts, that the fecond p 
ftate of the metal only contains it; and although he admits 
of a third ftate of crude iron, manufactured with a ftill larger 
proportion of fuel, he takes no notice of the variable confe- 
quence, viz. an extra combination of carbon. Query, Can it 
be faid with propriety, that crude iron holds carbon in folu- 
tion, when it can be feparated from it by fimple mechanical 
divifion ? f 

It is to be withed that Mr, Collier had furnifhed an ana- 
lyfis of thofe ores, found in the neighbourhood of Sheffield, 
which he fays contain phofphat of iron, and from which 
they derive their cold fhort quality: if the property of form- 
ing cold fhort irons is a proof of the exiftence of phofphat of 
iron-in the ore, then I know of no ores that do not contain 
it; as J have never feen crude iron that could not be con- 
verted into cold fhort iron, at pleafure, by the management 
of the procefs of malleability. I would not with to deny - 
the exiftence of fiderite—] cannot—for it is already an efta- 
bhfhed truth ; but I cannot fubferibe to its being the exift- 
ing, alterative principle in the ore, which contaminates the 
iron, and renders it brittle when cold; unlefs I am cé@n- 
vineced, by its having been precipitated from the ore, before it 
came in contaét with combuftion. The great Lavoifier him- 
felf appears to have been uncertain, whether the fubilance 
called fiderite was a binary combination or not: hence he 
claffes it among the phofphurets, and expreffes his doubts of 
the oxygenation of the phofphorus. Mr. Chaptal, however, 
im experiments, which I fuppofe have been made pofterior 
to Mr. Lavoitier’s publication, has proved it to be a real 
folution of iron in the phofphoric acid. What I contend 
for is this, that the fiderite of iron may be an unknown com- 
bination, formed during the procefs of making the iron mal- 
leable. At iome future period I fhall enter more at large 
into what I conceive to be the exifting caufes of cold and 
fhort hot irons, and adduce experiments for their fupport. 


The 


Obfervations on Platind. 1H 
~ The account of eafe-hardening is very unfatisfatory ; and 
although the analogy betwixt it and the cementing of fteél 
be preat, yet it would puzzle any one to make bar ftecl from 
iron by following the procefs deferibed ; and ftill more to 
produce bar fteel from caft-iron, by cementing it in the 
manner mentioned by Mr. Collier. 

T hope Mr. Collier will not feel offended by the freedom 
with which I have examined his obfervations. Great are the 
improvements withed for, and expected, in the manufa@ur- 
ing of iron; and it is only by numerous experiments, and 


‘liberal difcuffions on the fubject, that thefe great defiderata 


are to be obtained. 


Ill, Obferuations on Platina, and its Utility in the Arts, toge- 
ther with fome Remarks on the Advantages which refletting 
have over achromatic Telefcopes. By ALEXIS Rocyon, 
Direstor of the Marine Objervatory at Breft, From the 

~ Journal de Phyfique, 1798. 


P LATINA isa metal exceedingly refractory, unchange- 
able, very compaét, and capable of receiving a fine polith. 
This fingular metal has never yet been found but in the gold 
mines of Choco. The Spaniards gave it the name of juan 
blanca, that is to fay white gold, and platino del Pinto, which 
fignifies little filver of Pinto. It is brought to us from Choco, 
under the form of triangular grains the angles of which are 
rounded. Thefe grains are irregular, du@tile, and fufceptible 
of being attraéted by the loaditone. It is never pure, and 
always contains a black fhining fand, over which an artifi- 
cial magnet has great power. This {and is interfperfed with 


_ gold grains and fragments of fmall coloured cryftals. The 


fpecific gravity of platina is to that of gold as 22 to 19}*. 
Like that precious metal, it refifts the ation of fimple acids, 


* We have feen fome platina where the difference was ftill greater. EIT. 
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and its colour inclines a little more to that of filver than to 
that of iron. fi 

During the time I refided at Corunna in 1770, thie 4 in- 
tendant sede of Galicia, Pietra Buena, who came origi- 
nally from Saint-Malo, made me a prefent of a fmall ingot 
of platina, which was combined with a great deal of zinc 
and red copper. This ingot, which weighed about eight 
ownces, was in Spain confidered as a very rare and curious 
{pecimen. Buffon afterwards gave me two dithes of a mix- 
ture altogether fimilar, which had been manufactured at 
Lima. If platina be thus manufactured in Peru, it needs 
excite no wonder that travellers have not thought it worth 
while to bring to Europe works made by a mixture which 
deprives this metal of the advantages it has in its natural 
ftate over all other metallic fubftances. 

Tt is believed that platina was not known in Europe be- 
fore the appearance of Don Antonio de Ulloa’s Voyage, 
printed in 1748: but it appears that it was known to Julius 


Scaliger ; for he mentions a fimilar metal in one of his works 


printed at Franckfort in 1601. ‘* Know alfo,” fays he, 
“ that in Honduras, a diftri€t between Mexico and Darien, 
there are mines which contain a metal never yet brought to 
a ftate of fufion by fire, or by any of the arts employed by 
the Spaniards*.’’ Scaliger then knew that there had been 


difeovered, between Mexico and the ifthmus of Darien, a. 


metal fo refractory that the Spaniards had never been able to 
melt it. He made ufe of this as an argument againft Jerome 
Cardan, whom he attacked on account of the definition he 
had given of metals. This paffage, which is curious and 
decifive, was pointed out to me by Izquierdo, director of his 
Spanith maje{ty’s cabinet, whois not only an able naturalift, 
but well acquainted with the arts, to which he is a friend 
and a patron. 


* Prasterea fcito, in Funduribus, qui traétus eft inter Mexicam et Darien, 
fodinas effe aurichalci, quod nulloigne, nullis Hifpanicis artibus, haétenus 
Liguefcere poruit. 
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In the Memoirs of the Swedifh Academy for 1751, there 
¥s an account of feveral experiments on platina, by Theodore 
- Scheffer; but the moft interefting of thefe is one which 
proves that this metal may be reduced to complete fufion 
when united with avery fmall quantity of arfenic. William 
Lewis, who made a valuable feries of experiments on the 
fame fubje&t, would not repeat the experiment of Scheffer, 
becaufe it appeared to him abfurd to reduce a refractory me- 
tal to a ftate of fufion, by means of a fubftance which a 
moderate heat fublimes and volatilifes. The alluftrious 
Turgot, whofe talents and virtues, fuperior to the age in 
which he lived, will be handed down to the remoteft pofte- 
rity, fent to Peru during his adminiftration the celebrated 
botanift Dombei. This voyage, the object of which com- 
prehended great and enlarged views, was of equal import- 
ance to the arts and the fciences; and Dombei,, according 
to the inftructions given him, was to {pare no pains to pro- 
cure for men of fcience fuch a quantity of platina as might 
be ufeful to them in their refearches. Turgot, whofe know- 
ledge in natural philofophy was profound and extenfive, had. 
forefeen that a metal indeftructible by its nature would be 
of ineftimable value in the conftruétion of telefcopes, and 
of thofe inftruments which navigators employ at fea to de- 
termine the longitude by the diftance of the fun and ftars 
from the moon. All opaque bodies are not equally pro- 
per for reflecting the light in a regular manner, and indeed 
thofe which poflefs this ufeful property are very few in num- 
ber. Tempered fteel, pyrites known under the name’ of 
the Inca’s {tone, and glafs covered at the back with tin, can~ 
not be employed in forming fpecula for telefcopes, though 
they reflect the light regularly. The violent friction necef- 
fary to polifh tempered fteel; the nature and imperfections 
of pyrites; the difficulty of avoiding double refraction in 
quickfilvered glafs, are the caufes which, prevent thefe fub- 
ftances from being ufed. Opticians, therefore, have hi- 
therto been obliged to employ for this purpofe a metal com- 
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pofed of arfenic, red copper, and tin, the proportions ot 
which they vary to a certain degree. This metal, which is 
attacked by all acids, foon tarnifhes when expofed to the 
air. To preferve the polifh neceflary to thefe fpecula, re- 
quires a care and attention which few people can. bettew ; 
and the great fuperiority of reflecting over refraéting tele- 
{copes has not induced aftronomers to give them the pre- 
ference, as itis exceedingly difficult to guard them from ruft, 
efpecially when they are frequently ufed in the night-time. 

' Herfchel, however, did not entertain the fame apprehen- 
fions; and by means of a large refleSting telefeope, that 
celebrated aftronomer was enabled to difcover the planet 
which bears his name. With this inftrument alfo he made 
other interefting difcoveries. Herfchel, we are aflured, em- 
ploys magnifying powers which aftonifh all aftronomers ; 
but when they fhall employ the like means to examine the 
ftars, their aftonifhment may perhaps be leflened. We are 
indeed taught by experience, that the image of an objeét is 
never very diftinct, unlefs it oceupy on the retina the fpace 
of half a minute; and we may affure ourfelves of this, by 
looking at Jupiter through a good refleéting or refracting 
telefeope, which magnifies the diameters of objects more 
than a hundred times. The difk of Jupiter, which will be 
well defined on being magnified to this degree, ceafes to be 
fo when the magnifying power of the telefcope is reduced to 
four or five times. This fact is confirmed by a feries of exs 
periments made at Calais by my colleague Fourcroy. It is 
then evident, that extraordinary magnifying powers are more 


favourable than hurtful in obfervations made on objeéts the 


diameters of which are infinitely fmall. 

If the difcoveries of Herfchel were not fufficient to fhew 
the great fuperiority of refle€ting over refraCting telefcopes, 
it would not be difficult to call in theory to the aid of expe- 
rience; and it might be proved, that the aberration of re- 
frangibility, which cannot take place in reflectors, is never 
entirely remoyed in the beft achromatic tclefcopes, The 

laws 
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taws of reflestion are invariable, but thofe of refraGtion and 
difperfion are fufceptible of variations, The fubftance of 
glafs is never perfectly homogeneous. Reflection, optical 
illufions, and the lofs of light, are unavoidable in achromatic 
telefcopes, on account of the multiplicity of glaffes em- 
ployed in their conftruétion; but the fpecula of telefcopes, 
whatever be the nature of the fubftance of which they are 
compofed, are not liable to the fame faults. 

In fpeaking of achromatic telefcopes, it is impoffible not 
te recollect, that the immortal Euler was led to the difcovery 
of them by a reafoning purely metaphyfical. By reflecting 
on the ftructure of the eye, this great geometrician con- 
eluded, that the Supreme Being had compofed that organ 
of different humours, only for the purpofe of deftroying the 
aberration of refrangibility. If the metaphyfical ideas of 
Euler on the firu€ture of the eye do not accord with the 
numerous experiments which my colleacue Tenon enabled 
me to make on the humours which compofe that organ; 
the inference he drew from them was not lefs happy, fince 
it fuggefted to him the plan of making achromatic telefcopes 
by employing two different refracting fubftances. The 
Enelifh exclaimed at firft againft this idea of Euler; but 
John Doillond, who at firft oppoied that eminent mathema- 
tician’s theory, found in the great difperfion of flint glafs 
the means of realifing it. The nature of the refearches of 
that genious optician, and the advantages he derived from 
-them, have well entitled him to fhare with Euler in the 
glory of this noble and important difcovery. 

The glafs of lead is not the only kind that caufes a ftrong 
difperfion; for feveral other kinds of metallic glafs poffels 
the fame ufeful property. Some philofophers have imagined 
that there is a conftant relation between the fpecific gravity 
of glafs and its difperfion; but it is to be remarked, that 
the difperfion which takes place in ether and {pirit of wine 
is fironger than that produced in water, which is a much 
heavier liquor, Thovgh opticians hitherto have employed 
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only flint and common glafs in the conftruction’ of achro-' 
matic telefcopes, it is certain that the fame object might 
be attained with other tranfparent fubftances, both folid and 
fluid*; but, as the queftion propofed by the Academy has in 
view only the improvement of flint glafs, I fhall here offer 
fome obfervations, which may be of ufe to thofe who with 
to become candidates for the prize t. 

Flint glafs is brought to us from England in very thin 
plates. It is blown into globes, which are cut up and 
ftretched out when they have attained tothe proper fize and 
thicknefs. Blown glafs will confift of parallel layers, if the 
workman is not able to take up at once the neceflary quan- 
tity of matter; and thefe layers, the junction of which is 


* This idea has been realifed by Dr. Blair of Edinburgh. Flint glafs 
refléts the green light confiderably lefs than crown glafs, in proportion to 
the whole refraction of red and violet light; fo that when the divergency 
of the red and violet light caufed by the refra€tion of the two mediums is 
equal, the divergency of the red and green light is always greater in the 
crown than in the flint glafs, and the divergency of the violet and green 
light is always lefs in the crown than in the flint glafs, After a variety of 
experiments, Dr. Blair difcovered that the muriati¢ and nitric acids, which 
are difperfive Huids of confiderable ftrength, inftead of refracting the green 
dight lefs than crown glafs, in proportion to the whole refra€tion of the red 
and violet light, refraéted the green light more than crown glafs in pro- 
portion to the whole refraction of red and violet light: he therefore mixed 
thefe two kinds of difperfive mediums, and thus obtained a medium which 
difperfes the rays much more than crown gla{s, and yet caufes them all te 
diverge accurately jn the fame proportion in which they are made to diy 
verge by the refraction of crown giafs; which entirely removes the aberray 
tion from the unequal refrangibility of light. For this difcovery Dr. 
Blair has obtained a patent. Eprr. 


+ This memoir, the author tells us ina note, was read on his public ade 
riffion into the Academy of Sciences at Paris, in the year 1786. It was 
printed in the fEcond part of his Voyage to Madagajcar, but that part, 
owing to an aceident which could neither be forefeen nor prevented, was 
never given tothe public. It contained nautical details, obfervations on 
the charts of India, and a differtation on the AT HMEnTS which may 
be ufeful or neceflary for the navigator, 
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rarely perfect, will form laminz, that may be eafily obferved 
on looking at the edge of the glafs. Undulating threads are 
almoft always found alfo at the joinings of the layers. Op- 
ticians diftinguifh two kinds of thefe threads, the firft of 
which they call ropes, becaufe they are full and of different 
denfities: they are always prejudicial to the goodnefs of op- 
tical infiruments. The fecond are lefs troublefome, but 
more common. They are capillary tubes, which produce 
two pencils of light in a direction perpendicular to their 
axes. 
_ Ihave already given, in a work entitled Memoires fur la 
Mecanique et la Phyfique, a method of obtaining large ob- 
je& glafles from thin plates of flint glafs, and of freeing 
them from threads when their difpofition in the fubftance 
of the glafs does mot render it impoffible. This procefs, 
which I have {till brought to greater perfection, confifts in 
expofing the elafs to a fire fufficiently ftrong to melt it, 
When the elafs is foft, it muft be rolled up with a pair of 
iron pincers, and formed into a cylinder three inches in 
thicknefs. Thofe folds which would infallibly refult from 
too rapid bending ought to be carefully avoided. The edges 
of the glafs mutt be kept in by a ring of clay. The cylinder 
muft then be left in the furnace a fufficient length of time to 
be annealed ; and when this operation is terminated, it mutt 
be polithed, in order to difcover its faults. It is then to be 
fawn through at the places moft filled with threads, and to 
be put into the furnace a fecond time to give it the proper 
form. 
The detail into which I have entered on the nature of 
glafs proper for optical purpofes, ought not to make us lofe 
fight of the great advantages which reflectors have over 
achromatic telefcopes. Since the difcoveries of Herfchel, 
the utility of the former cannot be doubted; but it is of 
great importance to employ, in the conftruétion of thefe in- 
ftraments, a metal the polifh of which may be bright and 
unchangeable, Twenty pounds of this precious metal, which 
were 
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were préefented to.me by the minifter of the marine, oft 
hearing an account given of the utility of my refearches, 
have greatly contributed to their fuccefs. Opticians who 
ftudy the nature of thofe fubftances ufed in the compofition 
6f fpecula, know that no metal or femi-metal can fupply 
the place of tin. It is tin which renders red copper brittle, 
elaflic, and fufceptible of a fine polith. This metal produces 
alfo the fame effets on all other metallic fubftances.  Pla- 
tina is fabjected to the fame law. But I fhall not here relate 
the numerous trials I was obliged to make before I could 
obtaim a fatisfaGtory refult. F fhall confine myfelf to an ac- 
count of that procefs, which was attended with the greateft 
faccefs. . 

‘The platina in grains muft be purified im a ftrong fire by 
means of nitre and the falt of olafs*. To the platina, when 
purified, add the eighth part of that metal employed in the 
éompofition of common fpecula ; for tin without red copper 
would not produce a good effect. This mixture is then to be 
expofed to the moft violent heat, which mutt be ftill excited 
by the oxygen gas that difengages itfelf from nitre when 
thrown into the fire. One melting would be mmfufficient ¢ 
five.or fix are requifite to bring the mixture to perfection, 
It is neceflary that the metal fhould be in a ftate of complete 
fufion at the moment when it is poured into the mould. By 
this procefs I have been enabled to conftruét a telefcope with 
platina, which magnifies the diameters of objeéts five hun- 
dred times, with a degree of clearnefs and diftinétnefs requi- 
fite for the niceft obfervations. The large fpeculum of pla- 
tina weighs fourteen pounds: it is eight inches in diameter, 
and its focus is fix feet. This fpeculum, which is unchange~ 
able, was eaft and polifhed by Carrochez. 

The utility of platina in the urts is not confined to the 
conftruction of telefcopes and nautical inftruments. Robin, 
a celebrated watch-maker, wifhed to employ it in making 


* The flux ufed in the Englifh glafs-houfes, and called . by the work- 


men fandifer. Epir. 
for 
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for me efcapements and compenfation balances. THe is of 
opinion, that this metal is extremely proper for the holes in 
which the pivots move, becaufe it preferves oil without the 
leaft alteration. Platina has no occafion, like gold, to be com- 
bined with any other metal, to render it fit for being ufed in 
the arts. This new metal afforded me excentrie watch dial- 
plates fuperier to thofe brought from England. Cotteau, 
an ingenious enameller, who himfelf made various expe- 
riments with platina, told me, that for his art he preferred 
it to all other metals. Platina is alfo a metal of ineftimable 
value for conftructing different inftruments of chemifiry. I 
have formed it into crucibles*. 

The experiments which I lately made at Saint Gobin with 
Deflandes, director of the plate-glafs manufactory, do not 
permit me to doubt of the utility of crucibles made of pla- 
tina in bringing flint-glafs to perfection ; and Deflandes, who 
has been able to give to the glafs of Saint Gobin a fupe- 
riority which foreigners cannot difpute, is of my opinion in 
regard to crucibles of this metal. Crucibles indeed of earth, 
whatever be its nature, become in part vitrified. The glafs 
which thence refults is imperfeét ; and it may be feen by the 
naked eye, that the-vitreous fub{ftance contained in the cru- 
gible does not form one homogeneous mafs. . It may be 
readily perceived, that crucibles of platina cannot be attended 
with the fame mconvenience. 


[To be concluded in the next Number. ] 
* Since this memoir was read, I caufed to be caft a crucible of platina 
capable of containing thirty pounds of flint-glafs; and to give it more 
t g YP Bas $ 


. firength, it is covered on the outfide with a cafe of caft iron an inch in 
thicknefs. In the latter operation I was affifted by my colleague Perrier, 
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este immerfion in oxygenated muriatic acid, fetting 
the articfe remain in it a longer or fhorter fpace of time, ac- 
cording to the ftrength of the liquid, will be fufficient to 
whiten an engraving. Ifit be required to whiten the paper 
of a bound book, as it is neceffary that all the leaves fhould 
‘be moiftened by the acid, care muft be taken to open the 
book well, and to make the boards reft on the edge of the 
veffel, in fach a manner that the paper alone be dipped in 
the liquid: the leaves muft be feparated from each other, in 
arder that they be equally moiftened on both fides. 

The liquor affumes a yellow tint, and the paper becomes 
white in the fame proportion. At the end of two or three 
hours the book may be taken from the acid liquor and 
plunged into pure water, with the fame care and precaution 
_as recommended in regard to the acid liquor, that the water 
may exactly touch the two furfaces of eacly leaf. The water: 
muft be renewed every hour to extract the acid remaining im 
the paper,’ and to diffipate the difagreeable fmell. 

By followimg this procefs, there is fome danger that the 
pages will not be all equally whitened, either becaufe the 
eaves have not been fufficiently feparated, or becaufe the 
Hquid has had more a¢tion on the front margins thart on 
thofe near the binding. On this account the practice fol- 
lowed by book-binders, when they wifh to whiten printed 
paper, is to be preferred. They deftroy the binding entirely, 
that they may give to each leaf an eyual and perfect immer- 
fion; and this is the fecond procefs recommended by M. 
Chaptal. 

«They begin,” fays he, “ by unfewing the book and fe- 
parating it into leaves, which they place in cafes formed in 
a leaden tub, with very thin flips of wood or glafs, fo that 
the leaves when laid flat are feparated from each other by in- 
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ities fearcely fenfible. The acid is then poured in, making 
it fall on the fides of the tub, in order that the Jeaves may 
not be deranged by its motion. When the workman judges, 
by the whitenefs of the paper, that it has been fufficiently 
aéted upon by the acid, it is drawn off by a cock at the bot- 
tom of the tub, and its place is fupplied by clear, freth 
water, which weakens and carries off the remains of the 
acid, as well as its ftrong fmell. The leaves are then to be 
dried, and, after being preffed, may be again bound up. 

“« The leaves may os placed alfo vertically in the tub; and 
this pofition feems to poffefs fome advantage, as cies will 

_then be lefs liable to be torn. With this view I confruéted 
_a wooden frame, which I adjufted to the proper height, ac- 
cording to the fize of the leaves which I wifhed to whiten. 
This frame fupported very thin flips of wood, leaving only 
the {pace of half a line between them. _ I placed two leaves 
in each of thefe interyals, and kept them fixed in their place 
by two {mall wooden wedges, which I pufhed in between 
the flips. When the paper was whitened I lifted up the 
frame with the leaves, and plunged them into cold water to 
remove the remains of the acid, as well as the fmell. This 
procefs I prefer to the other. 

“¢ By this operation books are not only cleaned, but the 
paper acquires a degree of whitenefs fuperior to what it poi- 
feffed when firft made. The ufe of this acid is attended alfo with 
the valuable advantage of deftroying ink fpots. This liquor 
has no action upon an of oil, or animal greafe; butit has 

_ been long known that a weak folution of potath will effeétu- 
ally remoye ftains of that kind. 
__ *‘ When I had to repair prints fo torn that they exhibited 
only {craps pafted upon other paper, I was afraid of lofing 
_thefe fragments in the liquid, becaufe the pafte became dif- 
folyed. In fuch cafes I enclofed the prints in a cylindric 
giafs veffel, which I inverted on the water in which I had 
. put the mixture proper for extricating the oxygenated muri- 
atic 


go . Procefs for removing 
atic acid gas. This vapour, by filling the whole infide 
of the jar, a¢ted upon the print; extraéted the greafe as 
well as ink fpots; and the fragments remained pafted to the 
paper.” 


Method of preparing the Oxygenated Muriatic Acid. 


To oxygenate the muriatic acid, nothing is neceffary but 
to dilute it, and mix it in a very ftrong glafs veffel with 
manganefe, in fuch a manner that the mixture may not oc- 
cupy the whole content of the glafs. Air bubbles are formed 
on the furface of the liquor; the empty fpace becomes filled 
with a greeni{h vapour; and, at the end of fome hours, the 
acid may be farther diluted with water and then ufed. It has 
anacid tafte, becaufe the whole is not faturated with oxygen ; 
but it poffeffes all the virtues of the oxygenated muriatic 
acid. ‘This procefs may be followed when there is not time 
to fet up an apparatus for diflilling, in order to procure the 
oxygenated acid. 


V. Proce/s for removing Spots of Greafe from Books and 
Prints. By M. DescHamps, Jun.- Member of the 
Philofophical Society at Lyons. From Bibhotheque 
Economique, Vol. I. 


A TASTE for elegant editions, books in good preferva- 
tion, and proof impreffions of prints, can be confidered as ay 
mania only by thofe who are unacquainted with literature. 
In a well printed, carefully preferved, and neat book, the 
fenfe feems to pafs through the organs of fight, in order to 
meet the underftanding; while, in a bad, confufed edition, 
ora dirty, ftained and difeufting copy, the confufion of the 
characters deranges, as it were, the connection of the 
author’s thoughts; their obfcurity divefts ideas of their 

‘ brilliancy 5 


: 


Spots of Greafe from Paper. 3I 
brilliancy ; and the dirtinefs of the paper, which offends the 
eye, makes the fubject lofe much of its charms and attrac- 
tion. It is a great misfortune, therefore, to thofe who. pur- 
chafe books for the fake of reading them, when the objects 
of their enjoyment are injured by the too clofe application 
of a candle or lamp. For this reafon M. Defchamps, at the 
requeft.of a man of letters, to whom an accident of this 
kind had happened, devifed the following procefs, which was 
attended with complete fuccefs : 

After having gently warmed the paper {tained with greafe, 
wax, oil, or any fat body whatever, take out as much as 
poffible of it, by means of blotting-paper. Then dip a 
fmall brafh in the effential oil of well rectified fpirit of tur- 
pentinée, heated almoft to ebullition (for when cold it acts 
only very weakly), and draw it gently over both fides of the 
paper, which muft be carefully kept warm. ‘This operation 
muit be repeated as many times as the quantity of the fat 
body imbibed by the paper, or the thicknefs of the paper, 
may render neceflary. When the greafy fubftance is en- 
tirely removed, recourfe may be had to the following method 
_ to reftore the paper to its former whitenefs, which is not 
completely reftored by the firft procefs. Dip another bruth 
in highly reét:fied fpirit of wine, and draw it, in like man- 
ner, over the place which was ftained, and particularly 
round the edges, to remove the border, that would ftill pre- 
fent a ftam. By employing thefe means, with proper 
€aution, the fpot will totally difappear; the paper will re- 
fume its original whitenefs; and if the procefs has been 
employed on a part written on with common ink, or printed 
with printers ink, it will experience no alteration. 
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VI. Odfervations on the Mole, and the Means of extirpating 
‘Bat deftruétive Animal. From Economifche Hefte, 
Vol. VIl. Part 5. and Vol, LX. Part 4. 


Tue great damage which moles occafion in cultivated 
land, and particularly in gardens, is well known; and the 
beft means of remedying this evil is by deftroying all thofe 
that make their appearance, as far as poffible. The fecrets 
which quacks fell for extirpating thefe deftructive animals 

are of very little avail; and even poifon produces no effect, as 
the mole does not drink, and lives only on roots and worms. 
In regard to gins and traps, the moles muft be enticed to 
them by fome kind of bait, which does not always produce 
the intended effect. Buffon advifes a trench to be dug 
around the hills under which they conceal themfelves, and 
thus to cut them off from all communication with the 
neighbouring ground. This method requires three or four 
people to dig trenches; and though it may prove effectual, it 
is attended with too much trouble. The other methods 
propofed by different naturalifts are neither eafier nor more 
certain *. 

It is well known that this animal lives under the earth ; 
and if at any time it comes forth from its holes, it is only 
when compelled to do fo, in confequence of large quantities 
of water accumulated after the heavy rains which fall in 
fummer, or when the earth is fo much parched and dried 
by the continued drought, that it can no longer continue its 
labour; but it again creeps back into the earth when it 
‘finds a fpot convenient for its purpofe. 

This animal, as already remarked, feeds upon roots and 
worms, and for this reafon is generally found in rich fertile 
foil; but never in that which is marfhy or ftony. In the 


* Valmont de Bomare recommends fuffecating them in their holes by 
meats of fulphur. Epir. 
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winter time it retires to elevated places, becaufe it is there 
beft fecured from inundations. In fummer, however, it 
defeends to the low hillocks and flat land, and above all 
makes choice of meadows for the place of its refidence ; 
becaufe it finds the earth there frefher and fofter for it to dig 
through. If the weather continues long dry, it repairs to 
‘the borders of ditches, the banks of rivers and ftreams, and 
to places contiguous to hedges. 

The mole breeds generally at the beginning of winter, 
and the months when they are found big with young are 
January and February. In the month of April a great 
many of their young may be feen. Among 122 caught in” 
the month of May by my method, there were only four bie 
with young. This animal cannot live without digging; it 
is obliged to find its nourifhment in the bowels of the earth; 
and on that account is under the neceflity of making thofe 
long fubterranean paffages which are found between one 
mole-hill and another. In general it begins to dig five or 
fix inches under the furface; it {crapes the earth before it 
on one fide till the quantity becomes too great for it to labour 
with eafe; it then works towards the furface; and by pufh- 
ing with its head, and the afliftance of its nervous paws, ' 
gradually raifes up the earth which incommodes: it, and 
which produces thofe fmall hills fo common in fields. 
After getting rid of the earth in this manner, it proceeds 
forwards, and continues its labour as before. The farther 
it goes the more hills are produced. At each period of its 
labour it throws up four or five. 

In places overgrown with grafs and fhrubs, the mole is 
eften contented with only forcing a paflage through between 
the roots; and when the earth in gardens has been newly 
watered, it keeps itfelf at the depth of fcarcely haif an inch 
under the furface. This animal fhews an equal averfion to 
great cold and violent heat; and in order to avoid both, it 
forces its way, when either prevail, to the greateft depth in 
the earth. . 

Von, IL. Dd It 
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It continues its labour at all times, becaufe it is neceffary: 
for it to procure nourifhment. It is abfolutely falfe that it 
fleeps throughout. the winter, as fome naturalifts haye af- 
ferted; for it throws up the earth in the coldeft feafon, ae 
well as during the fummer. It is moft bufily employed 
towards the end of winter, and, at that period forms the 
greateft number of hills. To this it is impelled by more 
than one reafon. In the firft place, it. muft provide nourifh- 
ment for its young; fecondly, it finds it eafieft at that time 
to dig its way threugh the earth; and laftly, as the air 
begins to be milder, the animal then recovers that. ftrength. 
which it had loft during the intenfe cold. At this feafon, 
therefore, it is moft proper to purfue means for extirpating 
this animal, as it cam be: deftroyed with. greater eafe while 
employed at its labour. 

The male is much ftronger than the female, and the hills 
thrown. up. by the former are much larger as well as more: 
numerous. The periods when the mole is moft bufily em- 
ployed in digging are in the morning, at fun-rife, at noon, 
and at fun-fet. In dry weather moles are obferyed to throw 
up the earth for the moft part only at {un-rife, and in winter 
when the earth kas been fomewhat heated by the fun’s rays. 

A perfon may eafily difeover how many moles are con- 
tained in a certain fpace of ground, by counting the freth 
raifed mole-hills which have no communication with eacly 
other. [mult remark alfo, that this animal has very bad’ 
fight, being almoft totally blind;. but its hearing, on the 
ether hand, is fo much the more acute. 

~T fhall now proceed to the method of deftroying them. 


Immediately at day-break it will be neceflary to make a tour 


round the garden or meadow, from which it is wifhed to 
extirpate the moles; for at that time they will be all found 
at work, as may be {een by the hills newly thrown up. If 
the perfon is then clofe to the hill, he mmuft proceed as the 
gardeners do, and turn up with a ftroke of the fpade the. hi 
together with the digger.. The paflage is then cut through 
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before the animal is aware of the attack, and therefore it has 
not power to efcape. If the mole-hill be frefh, even though 
the animal may not be throwing up earth, the perfon ought 
not to lofe his time in waiting, but fhould immediately pro- 
ceed to the operation above mentioned: 

If. you find a freth hill ftanding by itfelf, which feems to 
thew by its fituation that it has no communication with any 
other, which is always the cafe when the mole has worked 
from the furface downwards in endeavouring to procure a 
more convenient habitation, after the hill has been turned 
up with the fpade, a bucket of water fhould be poured over 
the mouth of the paflage. By thefe means the animal, 
which is at no great diftance, will be obliged to come forth, 
and may be eafily caught with the hand. 

You may difcover alfo whether a hill has any communi- 
cation with another, if you apply your ear to it, and then. 
cough or make a loud noife. If it has no communication 
with the neighbouring hills, you will hear the terrified 
animal make a noife by its motion. It will then be im- 
poffible for it to efcape; and you may either pour water 
into the hole, or turn up the hill with a fpade until the 
mole is found; for in general it never goes deeper into the 
earth than from fifteen to eighteen inches. 

When any of the beds in a garden have been newly 
watered, the mole, attracted by the coolnefs and moifture, 
readily repairs thither, and takes up its refidence in them, 
making a paflage at the depth of fearcely an inch below the 
furface. In that cafe it may eafily be caught. When you 
fee it at work, you need only tread behind the animal with 
your fect on the paflage to prevent its retreat, and then turn 
up the hill with a fpade; by which means you will be fure to 
eatch it. 

When you dig after it with a fpade, the animal forces its 
way downwards into the earth in a perpendicular direction, 
in order ‘that it may better efcape the threatened danger. 
In that cafe it will not be neceflary to dig long, but to pour 
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water over the place, which will foon make the animal 


return upwards. 

People in general are not aware of. the great mifchief 
occafioned in fields and gardens by thefe animals. We are 
however informed by Buffon, that m the year 1740 he 
planted fifteen or fixteen acres of land with acorns, and that 
the greater part of them were in a little time carried away by 
the moles to their fubterranean retreats. In many of thefe 
there were found half a bufhel, and in others a bufhel. 
Buffon, after this circumftance, caufed a great number of 
iron traps to be conftructed, by which in lefs than three 
weeks he caught 1300. ‘To this inftance of the devaftation 
occafioned by thefe animals, we may add the following: In 
the year 1742 they were fo numerous in fome parts of 
Holland, that one farmer alone caught between five and fix 
‘thoufand of them. The deftruétion occafioned by thefe 
animals is however no new phenomenon. We are mformed 
by hiftory, that the inhabitants of the ifland of Tenedos, 
the Trojans, and the olians, were infefted by them in the 
earlieft ages. For this reafon a temple was ereéted~ to 
Apollo Smynthius, the deftroyer of moles. 


VII. A curious Fac in the Natural Hiflory of the common 
Mole, Talpa Europa Linn. By ArtHur Bruce, Ej/q. 
Secretary to the Natural Hiftory Society of Edinburgh. 
From Tranfactions of the Linnean Society, Vol. III. 1797. 


Tu AT the mole does, in common with other quadrupeds 
and man, poffefs that fpirit of curiofity which prompts to 
emigration and even to tranfmarine expeditions, [ found out 
laft — from the beft authenticated faéts. 

‘In yifiting the loch of Clunie, which I often did, I ob- 
Jerved in it a fmall ifland at the diftance of 180 yards from 


the neareft land, meafured to be fo upon the ice, Uponthe — 


ifland, 
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ifland, lord Airly, the proprietor, has a caftle and {mall 
fhrubbery. I obferved frequently the appearance of freth 
mole-cafis, or hills. I for fome time took it to be the water 
moufe, and one day afked the gardener if it was fo? No, he 
faid, it was the mole; and that he had caught one or two 
lately. But that five or fix years ago he had caught two in 
traps; and for two years after this he had obferved 
none. But about four years ago, coming afhore in a fum- 
mer’s evening in the dufk, the 4th or 5th of June, 10 o’clock 
P. M. he and another refpectable perfon, lord Airly’s 
butler, faw at a {mall diftance upon the fmooth water fome 
animal paddling to, and not far diftant from, the ifland. 
They foon, too foon! clofed with this feeble paffenger, and 
found it to be our common mole, led by a moft aftonifhing 
inftinét from the neareft point of land (the caftle-hill) to 
take pofleflion of this defert ifland,. It was at this time, 
for the fpace of about two years, quite free from any fub- 
terraneous inhabitant; but the mole has for more than a 
year paft made its appearance again, and its operations I 
was witnels te. 

In the hiftory of this animal I do not, at-prefent, recolle& 
any faét fo ftriking; efpecially when we confider the great 
depth of the water, both in fummer and winter—from {ix 
to ten, fifteen, and fome places as deep as thirty or forty 
feet, all round the ifland. 


Edinburgh, 
April 26, 1793. 
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VIII. Experiments and Objfervations tending to fhow the 
Compofi ition and Properties of Urinary Concretions. By. 
Gzorce Pearson, M.D. F,R.S. Read before the 
Royal Society, December 14, 1797. From the Philofophical 
Tranfactions, 


I, Fifiorical Ob/fervations. 


Tue notion generally entertained, of the nature of urinary * 
eoneretions, confifted with the names given them *, till the 
laft twenty years; although the experiments of Slare, Frsdetis 
Hoffman, and Hales, long before fhowed that thefe fub- 
ftances commonly confift of animal matter. Galen indeed 
imagined that gacye, or vifcid animal matter, is the bafis of 
animal concretions; but, in his days, earth was believed to be 
the bafisof anima! matter. Alkaline medicines were, however, 
employed by the Greek phyficians in difeafes from caleull. 
The experiments of the alchemifts alfo made it appear, 
that earth was only a part of the matter of concretions. It 
was probably the obfervation of the depofition and cryftal- 
lization, of faline bodies, which fuggefted the notion of 
urinary calculi being of the nature of tartar. Such was the 
opinion of Bafil Valentine, and after him of Hochemer, 
better known by the name of Paracelfus; but, whether the 
Jatter adopted the denomination Duwelech from its import, or 
from caprice, has not been explained. Van Helmont, 9 
century after his prototype Paracelfus, being ftruck with the 
experiment in which he difcovered the concretion of falts in 


* Urinary concretions have obtained their denomjnations, like moft other 
things, from their obvious properties. Accordingly, in cnr language, thcy 
are popularly known by the names ftone and gravel, or fand, from their 
refumblance to the ftates of eayth fo named: and we find names of the 
fame import in other languages, fuch as ride, (AKETIEUS;) ASacig, 
(Criivs AURELIANUS;) Japypoc, (ARET£US;) riGidiz, (various au- 
thors); caleulus, (Census and Priny); /abulum, (various authors), 
In other languages, and efpecially in thofe now {poken, it is unneceflary 
so notice names which have the fame meaning. 

diftilled 
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diftilied urine by alcohol, was led to depart from his adored 
mafter’s opinion, with refpect to the nature of calculi; 
although he acknowledges the merit of Paracelfus, in having 
difcovered the folvent Ludus, (a calcareous ftone alfo called 
Septarium,) which Van Helmont fays is preferable to alka- 
line lixivium. He alfo fays, that when the archeus fpirit of 
urine meets with a volatile earthy fpirit, and does not aét in 
a due manner, a concretion will be formed; but, in a 
healthy ftate, although all urine contains the matter of 
urinary calculi, no concretion can take place, becaufe the 
archeus, er vital power of the bladder, counteracts its 
formation. : 

' As to the kind ef earth compofing calculi, the only dif- 
tinétion of earths, till about the laft half century, was into 
abforbent and non-abforbent; but, fince the abforbent 
earths were diftinguifhed into calcareous, magnefia, and 
alumine or clay, the calcareous was confidered to be the 
earth of urinary concretions; apparently however for no 
other reafon but its obvious properties, and its extenfive 
diffufion through the whole animal kingdom. 

At length, viz. in 1776, the experiments of the wonder- 
ful Scheele were publifhed in Sweden, but were fcarcely 
known in this country till 1785. Thefe experiments ex- 
ploded the opinion of the earthy nature of calculi, and fub- 
ftituted that of their confifting of a peculiar acid, refembling 
the fuccinic, and of a gelatinous matter, without any earth. 
Afterwards about ,*. of their weight of lime was found by 
Bergman; which, for a caufe now well known, had cluded 
the acutenefs of Scheele. Although the experiments of 
Scheele were confeffedly unqueftionable, and were ably fup- 
ported by the learned Bergman, fome very eminent chemifts, - 
having obtained different refults by their’ own experiments, 
adopted a dificrent opinion of the compofition of thefe con- 
cretions. The immortal, and ever to be deplored, Lavoifier 


' fuppofed thefe fubftances to confift of acidulous phofphate of 


lime and animal matter, many of. them being partially 
D4 fulible ; 
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fufible; but ftill it was the unrivalled Scheele who difcovered 
that the urine of healthy perfons contains fuperphofphate, 
or acidulous phofphate, of lime; and who alfo indicated the 
experiment which verified his opinion, that fbpipesent of 
lime is the bafis of bone. 

Experiments have been likewife made, for the moft part 
in a rather defultory way, and moft of them by perfons but 
little practifed in chemical inquiries, which-at leaft afford 
evidence, that urinary concretions are very different, with 
refpect to the proportion of the ingredients in their compo- 
fition, and perhaps alfo in kind. M. Fourcroy, who how- 
ever *muft not. be clafled with inexperienced chemifts, I 
believe firft obtained pruffic acid by fire, and by nitric acid, 
from thefe concretions; and fhowed that they fometimes 
contain phofphate of ammoniac and of foda; which may be 
diffolved out of ‘them by water.. M. Fourcroy alfo fays, he 
found magnefia in the inteftinal calculus of a horfe; which 
calculus was a triple combination, of one part of phofphate 
of ammoniac, two parts of magnefia, and one of water, 
befides traces of animal and vegetable matter. 

Dr. Link, in a very elaborate differtation, publifhed at 
Gottingen, in 1788, on urine and calculi, concludes that 
urinary concretions confift of phofphoric acid, lime, am-. 
moniac, oil, the bafes of different kinds of gazes, together 
with the acid fublimate of Scheele, although he did not fuc- 
ceed in obtaining it. 

It is a proof of Dr. Black’s fagacity, that he fhould have » 
been able to perceive, from a few experiments, that urinary 
concretions confifted of animal matter and the earth of 
bone, before the compofition of this earth was demeninated 
by Gahn. 

_ In this hiftorical fketch it fhould be noticed, that alkaline 
fubftances, though ufed by the Greek phyficians, and after- 
wards by the alchemical phyficians, appear to have been laid 
afide by the regular practitioners, for a century or two pre- 
ceding their revival, by the famous Mrs, Stephens, in 1720, 


Her 
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Her prefcription brought into vogue the theory of thefe me- 
dicines operating by their caufticity. The fuccefsful ufe, by 
Mr. Colborne, of potafh faturated with carbonic acid, ac- 
cording to the difcovery of Bewley and Bergman, and the 
fill further improvement in praétice, from the ufe of foda, 
as well as potafh, fuper-faturated with carbonic acid, by the 
difcovery of a peculiar method by Mr. Schweppe, have 
completely refuted the theory of the agency of alkalies on 
the principle of caufticity. 

It appears, from the preceding brief hiftory, as jwell as 
from the confeflion of the lateft and beft writers, that the 
experiments hitherto made, rather “ afiord indications of 
what remains to be done, than furnifh demonftrations of the 
nature of anintal concretions.” It is alfo too obvious to 
need explanation, that more efficacious and innocent prac- 
fice, in difeafes from thefe concretions, can only be dif- 
covered by a further inveftigation of their properties. It is 
with this view, as well as for the fake of chemical philofo- 
phy, that I think it.my duty to fubmit to the Society fome 
of the obfervations I have made, in the courfe of inquiry on 
this fubject. 

The obfervations which I fhall now offer, are principally 
on a fubftance, which my experiments inform me is very 
generally a conftituent of both urinary and arthritic concre- 
tions. It is a fubftance obtained by diffolving it out of theie 
concretions, by lye of cauftic fixed alkali, and precipitating 
it from the folution by acids. In this way, Scheele feparated 
this matter; but he did not confider its importance, nor of 
courfe at all inveftigate its properties. He does not even 
feem to have been aware that it was a diftin& conftituent 
part of the urinary concretion ; for, when he relates the ex- 
periment of precipitating matter from the nitric folution of 
calculus by metallic falts, no diftinétion is made between 
the precipitations in this experiment, and that in the former: 
yet we can now fhow, that in the one cafe the precipitate 
js a peculiar animal oxide, and in the other they are metallic 

pholphates, 
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phofphates. As Scheele obtained an acid fublimate, it has 
been imagined by fome writers, that the precipitate by any 
acid (even by the carbonic) from the alkaline menftruum, 
was an acid; the fame as that obtained by fublimation, and 
which, in the new fyftem of chemiftry, has been denomi- 
nated lithic acid. The following experiments fhow that 
thefe fubftances are dificrent fpecies of matter. 


H. Experiments. 


250. grains of a white, fmooth, Jaminated, urinary calcu- 
lusy and the fame quantity of a nut-brown one, with an 
uneven furface, both of which were of a roundiff figure, | 
were pulverifed together *, 300 grains of thefe’ pulverifed 
‘ealculi were triturated with three ounces and a half, by 
meafure, or five ounces, by weight, of lye of cauftie foda. 
The mixture became thick, and copioufly emitted ammo- 
niacal gaz. After digeftion for a night, and then boiling, 
with the addition of five ounces of pure water, I obtained, 
by filtration, five ounces of clear colourlefs liquid. Boik 
ing water was repeatedly poured upon the ftrainer, till what 
pafied through it was almoft taftelefs, and remained clear, 
on the addition of diluted fulphuric acid. 

(2) The matter remaining on the firainer, being dried, 
was an impalpable, white, taftelefs, heavy powder, which 
weighed 96 grains. 

(6) The five ounces of filtrated liquid, having’ been. fet 
apart, on ftanding, depofited a white, opaque, granulated, 
foap-like matter, from a colourlefs clear hiquid. The liquid 
being decanted, the depofit was dried, and was then’ an 
apague, brittle, foap-like matter, which’ diffolved’ readily 
im ‘water, giving a clear but not vifeid folution, and 


= The objet of thefe experiments being principally to inveftigate the 
properties of one of the conftituent parts of urinary concretions, which 
part was previoufly determined (by the telt of nitric acid), to exift in both - 
thefe; it can be no objeétion to the experiments, that I made ule of a mix- 
ture of two calculi. i 
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tafting weakly of foda. This foap-like matter weighed 
280 grains. 

(c) The decanted liquor, (,) being mixed with the above 
filtrated liquors, on evaporation to three ounces, afforded no 
depofit on ftanding, although it was a very heavy and foapy 
liquid to the feel; but, on adding diluted fulphuric acid 
gradually, till-it ceafed to become turbid, a fediment was 
depofited, which was a very light, white, impalpable powder, 
in weight, when dried, 26 grains, The liquid from which 
this powder was precipitated, being evaporated, afforded 
nothing but fulphate of foda, and a few grains of cryftals, 
which feemed to be phofphate of foda. There was alfo a 
blackifth matter, which burnt like horn, or other animal 
matter, and did not leave a pink or rofe-coloured matter; 
on evaporating the folution of it in nitric acid to drynefs, 
but left a carbonaceous refidue; whereas, the white preci- 
pitate, fo treated, afforded a beautiful pink matter, 

(d) 250 grains of the foap-like matter (4) being diffolved 
in eight ounces of pure water ; 

Ti ie little of this folution, further diluted by one ounce 
of water, grew milky on adding a few drops of nitric acid, 
but became lefs fo on ftanding. On adding more nitric 
acid, and heating it, the mixture became quite clear: by 
adding a few drops of lye of eauftic foda, a very flight curdy 
appearance took place. 

2. On adding, to the fame diluted folution, a little of the 
diluted fulphuric or muriatic acid, milkinefs enfued, and re# 
mained, although the acids were added till the mixture was 
extremely four. On adding lye of cauftic foda, much more 
than to faturate the fuperabundant acid, the mixture became 
clear again; and, on adding the acids a fecond time, the 
milkinels was reproduced. It was found that the milkinefs 
could be produced and deftroyed, or clearnefs be produced, 
by the alternate addition of the acid and alkali, for an un- 
limited number of times. If the nitric acid however was 
ufed, at length no milkinefs could be induced, [f carbonate 

of 
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of foda was added, in place of the cauftic foda, the mixtare 
could not be made clear. 

- 3. Lime water was rendered turbid by this folution, but I 
neglected to examine the precipitated matter. 

4. A little of the folution, with the addition of a few 
drops of concentrated nitric acid, being evaporated to dry- 
nefs, fometimes a pink, and at other times a blood-red, or 
rofe-coloured matter was left; which, by further application 
ef fire, became black. 

5. Carbonic acid, digefted and fhook with this folution, 
did not render it turbid. 

6. To the whole of the remaining folution was added 
diluted fulphuric acid, to faturate the alkali. On ftanding, 
a copious precipitate tock place, from a clear liquid; which 
precipitate, being wafhed and dried, was a mafs of very 
light, mica-like, whitith cryftals, amounting to 123 grains, 
It was eftimated that the folution ufed in the Experi- 
ments I.—5. would have produced 12 grains, and that the 
30 grains of foap-like matter, (4,) not decompounded, 
would have yielded about 14 grains more. 

(e) The precipitate, (d, 6.) 

1. Had no tafte, nor fmell, and did not diffolve in the 
mouth. 

2, About one part of it only diffolved in 800 parts of 
boiling water; which folution did not redden paper ftained 
with turnfole, nor the folution and tin€ture of this teft; 
- meither did it change turnfole paper, reddened by acid, to a 
blue colour. On cooling, the greateft part of what had been 
diffolved was depofited, in a cryftallifed ftate, equally on the 
fides and bottom of the veffel. This cryftallifed matter had 
the properties abovementioned (d). Boiling water was found 
to diffolve a much greater proportion of urinary flone, and alfo 
of gravel, than of this precipitate. 

3. Lye of mild potath, or fubcarbonate of potafh, being 
dropped into the folution (e, 2.) with its cryftallifed depofit, 
the cryftals at firft feemed to diffolve; but, on flanding, a 

great 
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efeat part of the matter was depofited, and the liquid re- 
mained turbid. 

4. The precipitate being boiled with lye of carbonate of 
foda, more feemed to be diffolved than in pure water; but 
the folution was not clear, and, on evaporating it nearly to 
drynefs, and pouring cold water upon it, on a paper ftrainer, 
fearcely any thing but the foda paffed through with the 
water; the precipitate remaining behind on the paper. The 
tefult was the fame, when this ‘experiment was made with 
alye of carbonate of ammoniac. The refult was alfo the 
fame, with watér in which red oxide of mercury had been: 
boiled; which was alfo boiled with. this preciprnates and 
filtrated after cooling. . : 

5. A little of the precipitate soil triturated with quick- 
lime, hot water was poured upon it. The filtrated liquor 
gave the precipitate back again, on adding muriatic acid. 

6, The precipitate expofed to flame, with the blowpipe, 
turned black, emitted the fmell of burning animal matter, 
and evaporated or burnt away without any figns of fufion; 
ftaining the platina fpoon black, 

4. Five grains of the precipitate, in half an ounce of 
water, were left to fiand in a warm room, during the 
months of Auguft and September laft, without any figns 
of putrefaction appearing, or any obvious change taking 
place. . 

8. Twenty-four ounces of boiling water were faturated 
with the precipitate, and divided into fix portions; from each 
of which, on cooling, moft of it again precipitated. 

* The firft portion, on boiling with a little lye of carbonate 
of foda, (the pneumatic apparatus being affixed,) difcharged 
no carbonic acid into lime water; but a tranfparent folution 
was produced, and, on cooling, very little was precipitated. 

The fecond portion was, in the fame manner, boiled in a 
little lye of cauftic foda; which gave a tranfparent folution 
on cooling, without any precipitation. , 
The 
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The third portion being boiled with lime water, very little 
more feemed to be diffolved than in pure water. 

The fourth portion being boiled with 4 grains of fubphof- 
phate of lime, or calcined bone, no more feemed to be dif- 
folved on account of this addition. 

Nor was more diffolved in the fifth portion, by the addition 
of 4 grains of phofphate of lime, made by dropping phof- 
phoric acid into lime water. 

And the refult was the fame with the fixth portion, to 
which were added 4 grains of fuperphofphate of lime, made 
‘by adding phofphoric acid to lime water, fo as juft to make 
a clear folution, and then evaporating the folution. 

g- Urine feemed to diffolve, or at leaft to fufpend, a greater 
quantity of the precipitate than mere water; fo likewife did 
water with a little fulphate of foda. 

_ ro. The precipitate did not render folution of hard foap 
atall curdy; but, on adding the precipitate to folution of 
fulphuret of potafh, it became very turbid. 

11. The precipitate produced a ftrong effervefcence, even 
in the cold, with nitric acid, but the fumes were not thofe of 
nitrous acid; there was a clear folution, which, on evapora- 
tion to drynefs, afforded black. matter, furrounded by 4 
pink, or blood-red margin. 

' 32, The fubftance, with fulphuric acid, turned: black, 
and emitted fumes copioufly, which were fearcely thofe of 
fulphureous acid; and, on evaporation, a black mark only 
was left. 

13. I firft digefted, and then boiled, in water, the precipi- 
tate with pruffiate of iron; but the filtrated liquor afforded 
no. precipitation with fulphate of iron. 

14. Two drachms, by meafure, of nitric avid, of the fpe- 
cific gravity of 1,35, were poured upon 7 grains of the preci- 
pitate: A violent effervefcence took place, which was foon 
fucceeded by a complete folution. 

A few drops of this folution, being evaporated on glafs, 

left 
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left a black mark, furrounded by a pink margin. A few 
drops of nitric acid being evaporated from this refidue, 
nothing but a ftill lefs black mark, and a few red {pots re- 
mained. 

Nitric acid being added a third time, nothing but a black 
mark, {till fmaller, remained; which entirely difappeared, 
on evaporating this acid from it a fourth time. 

I found that a few drops of this folution, fo diluted that 
they did not contain the 3,5, or even a much fmaller| part, 
of a grain of the -precipitate, on evaporation, left a pink 
ftain on glafs. > 

The whole of the reft of the folution was difiilled in a 
very low temperature, fo that a drop only fell about every 
half-minute, till a thick brownifh fediment remained, with 
ared margin. <A fimilar difllation was performed, with 
the diftilled liquor, a fecond time, when there remained a 
hittle whitifh thick matter. On a third diftillation, as before, 
with the diftilled liquor, towards the clofe white fumes arofe 5 
and about half a drachm of liquid, which now remained in 
the retort, being left to ftand, prfmatical cryftals, decuf- 
fating each other, were formed. They had a fharp talte,. 
but were fcarcely four; were very foluble in the mouth, 
and evaporated in white fumes, leaving a very flight black 
dtain. 

15. Twenty grains of the precipitate were ieroducatline 
‘a tube, 1 of am inch widein the bore, fealed by melting at 
one extremity; which extremity was coated, and the tube 
was fitly bent for retaining fublimate, and collecting gaz. 
The temperature, from the fire applied, was at firft very low, 
but was gradually increafed, fo as to make the coated part, 
containing the charge, red hot. At firft, the precipitate 
turned black, and a little water appeared. Secondly, gaz 
came over, which had the finell of empyreumatic /:qwor 
corn cervi. Thirdly, a brown fublimate appeared, and’ gaz 
as before, but alfo with pruffic acid gaz., Fourthly, black 


matter, 
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- matter, ftaining the tube, as if from tar, or animal oil. On 
cooling, there was found a refidue, of nearly three grains, of 
pure carbon. The fublimate was principally carbonate of 
ammoniac; the reft was animal oil. The gaz difcharged 
was nearly half its bulk, or 5 cubic inches by meafure, 
carbonic acid; and the remaining 5 cubic inches were 
nitrogen gaz, containing pruflic acid and empyreumatic oil. 

I treated in the fame manner, the fame quantity of red- 
difh cryftals, depofited {pontaneoufly from urine. The re- 
fult was not very different from that of the former experi- 
ment. The gaz was more offenfive, fmelling like putrid 
urine, and thecarbonaceous refidue was more copious, and 
contained lime and phofphoric acid; at leaft the lixivium 
of it became white, on dropping into it oxalic acid; and it 
became flightly curdy, on adding lime water. 

I treated in the fame manner, fome quite round and 
fmooth concretions, of the fize of black pepper feeds. The 
products were the fame as the former, but the gaz was ftill 
more offenfive, and in fmaller quantity; and the carbona- 
ccous matter was more copious. 

I, in the fame way, fubjected to experiment 20 grains, of 
a nut-brown light calculus, which I had previoufly afcer- 
taincd to contain the matter above deferibed, which was 
precipitated from cauttic foda by acids. The produéts were 
of the fame kind as the former; but I could find no trace 
of phofphoric acid in the refidue, which I did of lime,” 
and the gaz was lefs offenfive. The carbonaceous refidue 
was not, in weight, 3 grains. 

It will be proper, before I proceed further, to point out 
fome of the more obvious conclufions from the above ex- 
periments. 

1. It appears that at leaft one half of the matter of the 
urinary cozicretions fubjeéted to the above experiments 
united to cauftic foda, and was precipitated from it by 
acids. (II. a—d.) 

3. This 
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4. This precipitate does not iridic¢ate acidity to the moft 
delicate tefts; (e, 2.) and, as it is inodorous, taftelefs, (é5 1.) 
{eareely foluble in cold water, (c, 2.) does not unite to thé 
alkali of carbonate of potafh, of foda, or of ammoniac; 
(e, 3, 4.) nor to oxyde of mercury, (e, 4.) nor to the lime 
of lime water, (ce, 8.) nor decompound foap, (e, 10.) or 
pruffiate of iron, (e, 13.) and, as its combination with 
cauftic foda refembles foap, more than any double falt 
known to confift of an acid and alkali, this precipitate does 
not belong to the genus acids. 

3. As this precipitate could not be fublimed, without 
being decompounded, like animal matter, (e, 15.) and alfo 
for the reafons mentioned in the laft paragraph, it cannot 
be the fame thing as the acid /ublimate of Scheele, or the 
fuccinic acid. 

4. As it does not appear to be putrefcible, nor form a 
vifcid folution with water, it cannot be referred to the animal 
mucilages. 

5. On account of its manner of burning in the air, under 
the blowpipe, (e, 6.) and its yielding, on expofure to fire in 
clofe veffels, the diftinguifhing produéts of animal matter, 
(efpecially ammoniac and pruffic acid,) as well as on account 
of its affording a foap-like matter with cauftic foda, this 
precipitate may be confidered as a fpecies of animal matter ; 
and, from its compofition ‘being analogous to that of the 
fubftances called, in the new fyftem of chemittry, animal 
oxides, it belongs to that genus. [ts peculiar and fpecific 
diftinguifhing properties are, imputrefcibility, facility of 
eryftallifation, infolubility in cold water, and, that moft re- 
markable property of all others, producing a pink or red 
matter, on evaporation of its folution in nitric acid*. 


I do 


* It is much to be wifhed that we poffeffed equally delicate tefts of the 
other fpecies of ‘animal matter, which are confounded together, although, 
from their obvious properties, there is reafon to believe they are of very 
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I do not avail myfelf of various other conclufions in this 
place, becaufe they relate efpecially to the agency of medi- 


cines for preventing and removing concretions; and of 


courfe do not properly fall within the views of the Royal 
Society. 

Having found the above precipitate to be an oxide, ‘and 
not, as is commonly fuppofed, an acid, I thought it probable 
that, like other analogous oxides, it was acidifiable, and I 

fufpected that'I had really rendered it into the acid ftate, by 
the nitric acid; which, in the above experiments, (e, 14.) 
had imparted oxygen to it, and thereby rendered it foluble, 
deliquefcent, pungent, and volatile. This change alfo would 
account for the nitric folution not affording the precipitate. 

In order to obtain, for examination, an adequate quantity 
of this fuppofed acid, the following experiments were in- 
ftituted, with the three acids (viz. the oxymuriatic, the 
nitro-muriatic, and the nitric), which can acidify oxides 
analogous to the prefent one. 

Experiment 1, Twenty-five grains of the above animal 
oxide, (for fo I will now venture to call it,) and three ounces 
of nitric acid, of the fpecific gravity of 1,25, were put into a 
retort, and the hydro-pneumatic apparatus was adjoined. 

At a very low temperature, a clear folution was made. 
Firft, foon after the folution began to boil, 23 ounces, by 
meafure, of colourlefs gaz came over, which were fucceeded 
(fecondly), by white fumes, filling the apparatus, and 23 
ouhces more of gaz. Thirdly, a white fublimate afcended, 
and there was a {trong {mell of pruffic acid. The fublimate 
was very readily wafhed out, being very foluble, and tafted 
pungent or fharp, but not four. Fourthly, the diftillation 
being renewed, more white fublimate appeared, but only 3 


different Kinds, as is the cafe with the matter of the brain, liver, voluntary 
mufcles; mucus, &c. Mr, Hunter has difcovereda diftinguifhing fpecific 


property of pus, and one is here indicated for the oxide of urinary con-— 


cretions. 
ounces. 
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ourices more of gaz came over; and then the retort only 
contained a dark-brown folid matter. 

_ The firft portion of gaz, vzz. 23 ounces, confifted of about 
equal bulks of carbonic acid and atmofpherical air. The 
fecond portion, viz. 23 ounces, was two-thirds of its bulk 
carbonic acid, and the reft nitrogen gaz. The third portion, 
or 3 ounces, was atmofpherical air, with a little carbonic 
acid. 

Nitric acid was poured, in the fame quantity as before, 
into the retort. An effervefcence immediately took place; _ 
which was fucceeded by a tranfparent folution. The diftilla- 
tion yielded gaz of the fame kind as before, but in fmaller 
quantity, with white fumes, and white fublimate. When 
only about 4 drachms, by meafure, of liquid remained in 
the retort, a little of it was evaporated ; and, when reduced 
to a folid matter, it turned black, and took fire, leaying a 
carbonaceous refidue; but, before this, a margin of beautiful 
pink matter appeared. 

Nitric acid was poured, as before, into the retort, for the 
third time, but very little gaz afcended, and much lefs white 
fumes than before. The diftillation proceeded, till zbout ° 
one drachm-meafure of liquid remained in the retort: this 
being left to ftand, prifmatic cryftals were formed in a very 
fmall quantity of liquid. Thefe cryftals did not tafte four, 
but fharp, and they reddened turnfole paper. Adding a 
little foda to a part of them, to fee whether I could form a 
neutral falt, I was furprifed by the extrication of ammoniac. 
To another portion of cryftals I added fulphuric acid, which 
difengaged nitric acid. A third portion of cryftals, being 
expofed oyer a lamp, wholly evaporated, without leaving a 
mark behind. The remaining matter in the retort being 
examined, was found to be nitrate of ammoniac. It was 
plain that the nitric acid had, by parting with oxygen to the 
carbon of the oxide, formed carbonic acid. The carbon 
being thus carried off, of courfe the nitrogen and hydrogen of 
the oxide uniting produce ammioniac; which, uniting with 
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the redundant nitric acid, compofes nitrate of ammoniac} 
but great part of the nitrate of ammoniac was carried off in 
the vapour ftate, exhibiting white fumes, and fublimate, as 
above obferved. 

The mode of making the experiments with the other acids 
was of courfe different from the former experiment. ° 

Experiment 11. Twenty-five grains of the above animal 
oxide, and half an ounce of water, were put into a bottle 
capable of containing three pints; a ftream of oxymuriatic 
acid gaz, from manganefe and muriatic acid, was made to pafs 
into the bottle, and upon the charge, for twelve hours; and, 
for twenty-four hours more, oxymuriatic gaz kept iffuing, 
but in fmaller quantity, and circulating through the bottle. 
The oxide, by this time, was completely diffolved. Upon 
adding lime to a little of the folution of it, ammoniac was 
difengaged; and, upon adding fulphuric acid, there was a 
difengagement of oxymuriatic acid. On evaporation, how- 
ever, I obtained nothing but muriate of ammoniac, with 
which was mixed a little manganefe. 

In this experiment, I could not doubt that the carbon 
had been carried off, in the ftate of carbonic acid, by the 
oxygen of the oxymuriatic acid; and thus ammoniae was 
compounded, from the union of the two remaining confti- 
tuent parts of the oxide, vz. the nitrogen and hydrogen. 
The oxymuriatic acid, united to the ammoniac, parted with 
oxygen, and became muriatic acid during evaporation ; 
hence, muriate of ammoniac was formed. 

Experiment 111, The above experiment was repeated, only 
the gaz was nitro-muriatic gaz, from a mixture of nitric and 
muriatic acids. The refult was the fame as in the laft ex- 
periment, except that the product was a mixture of nitrate, 
and muriate, of ammoniac. 

I made other experiments of the fame kind; but their 
refults were fo nearly the fame as thofe above related, that 
T fhall not give an aecount of them. By the unexpected 
iffue of thefe experiments, all my hopes of acidifying the 

animal 
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animal oxide were exploded; but I am indebted to that 
purfuit for the curious difcovery of the change of the moft 
common bafis of urinary concretions, (the animal oxide,) 
into ammoniac and.carbonic acid, by the oxygen of the 
above acids; which will be found extremely important, as 
it enables us to interpret many phenomena, in a variety of 
cafes befide the prefent. It now appears, that the inflam- 
mation mentioned in one of the above experiments, (and 
which alfo happened in feveral others,) on evaporation of the 
nitric folution of the animal oxide, was from the nitrate of 
ammoniac, the nitrum flammans of the old chemifts, com- 
pounded in thofe experiments. This inflammation takes 
place fometimes, on evaporation of nitric folutions, both of 
urinary concretions, and of urine itfelf evaporated to the ftate 
of foft extra&t, on account of the ammoniac already exifting 
in thefe fubftances. The compofition of ammoniac alfo ex- 
plains the difappearance of the whole matter of fome forts of 
urinary concretions, a very {mall refidue of black matter ex- 
cepted, by repeated affufion and evaporation of nitric acid, 
from the folution of them in this menftruum. 

It remains for me to give an account of the 96 grains of 
powdery matter left on the paper ftrainer, (a;) which are the 
infoluble portion, in lye of cauftic foda, of 300 grains of 
urinary concretions. 

1. A fmall] portion of the infoluble matter, being expofed 
to flame with the blowpipe, did not turn black, nor yield any 
fmell of animal matter; but it became whiter, and I could 
jut agglutinate the powder into one mafs, although J was 
unable to render it fluid. 

2. The filtrated liquid, from a little of the matter boiled in 
water, became very turbid and white with oxalic acid: with 
lime water it grew barely curdy; and it did not alter the co- 
Jour of turnfole, or of violet juice. 

3. The matter diffolved compietely in muriati¢ acid, and 
alfo in nitric acid, without effervefcence. 


i pal te eae! rit 


54 On the Ufe of the Oxyds of Iron 

This nitric folution, having been evaporated, to carry off 
moft of the free acid, bs naps became very curdy on the ad- 
dition of lime water. 

It grew thick and white on adding fulphuric aiid yielding 
a copious precipitate of fulphate of lime. One portion of the 
fupernatant liquor upon this precipitate, on evaporation, af- 
forded an extra¢t-like matter; which readily melted, as phof- 
phoric acid does when it is mixed with a little earthy matter. 
To the other portion of this fupernatant liquor was added 
liquid cauftic ammoniac, producing a precipitate which af- 
forded no fulphate of magnefia with fulphuric acid. 


From thefe experiments it appears, that the above 96 grains 
of infoluble matter confiiled of phofphate of lime. Accord- 
ingly, the 300 grains of urinary concretions examined, ap- 
pear to contain, 


grains 
Peculiar animal oxide “ . te 175 
Phofphate of lime . A fy 96 


Ammoniac, (and moft probably phofphoric acid united - 
to the ammoniac,) water, and common mucilage of 
urine, which were not collected and weighed, by 
eftimation - - = 29 


; 300 
[To be continued. ] ; 
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IX. Chemical Confiderations on the Ufe of the Oxyds of 
- Trqn in dyeing Cotton. By J. A. CHAPTAL. Fram the 
Annales de Chimie, Vol, XXVI. 


me 
. ‘I HE oxyd of iron has fuch an affinity with cotton thread, 
that, if the latter, be plunged in a faturated folution of iron in 
any acid whatever, it immediately affumes a chamoy yellow 
colour, more o7 leis dark according to the flrength of the 
liquors, 
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Yiquors. It is both a curious and eafy experiment, that 
when cotton is made to pafs through a folution of the ful- 
phat of iron, rendered turbid by the-oxyd which remains 
fufpended in the liquor, it will be fufficient to dip the 
cotton in the bath to catch the laft particle of the oxyd, 
and to reftore to the liquor the tranfparency it has loft. 
The folution then, which before had a yellowifh appear- 
ance, becomes more or !efs green, according as it is more 
or lefs charged. 

The colour given to cotton by the oxyd of iron becomes 
darker, merely by expofure to the air; and this colour, foft 
and agreeable when taken from the bath, becomes harfh 
and ochry by the progreffive oxydation of the metal. The 
colour of the oxyd of iron is very faft: it refifts not only 
the air and water, but alfo alcaline leys, and foap gives it 
fplendour without fenfibly diminithing its intenfity. It is on 
account of thefe properties that the oxyd of iron has been 
introduced into the art of dyeing, and been made a colour- 
ing principle of the utmoft value. But I have been able to 
give a new extenfion to the applications of this oxyd; and I 
fhall here confine myfelf to the only refults I have obtained 
worthy of entering into the operations of the dye-houfe, 
and which have been employed with fuccefs for feveral years 
in my manufactory. 

In order that the oxyd of iron may be conveniently ap- 
plied to the cotton thread, it is neceffary to begin by effect- 
ing its folution, and in this cafe acids are employed as the 
moft ufeful folyents. Dyers almoft every where make'a myf- 
tery of the acid which they employ; but it is always the 
acetous, the fulphuric, the nitric, or the muriatic: Some 
of them afcribe great differences to the folution of iron by 
the one or the other acid, but in general they give the pre- 
ference to the acetous. This predilection appears’ to me to 
be founded much lefs: on the difference of the colours that 
may be communicated by the one or the other falt, than on 

‘the different degrees of corrofive power which each exercifes 
E4 on 
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on the fluff. That of the fulphat and muriat is fo great, 


... that, ifthe ftuff be not wafhed when it comes from the bath, 
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. 


it will certainly be burnt; whereas folutions by the acetous 
or any other vegetable acid are not attended with the like 


& "e . 
inconvenience. 


_ + Tronappears to be at the fame degree of oxydation in the 


different acids, fince it produces the fame fhade of colour 
avhen’ precipitated; and any acid folvent may be employed 
indifcriminately, provided the nature of the falt and the 
degree of the faturation of the acid be fufficiently known ; 
for the fubfequent operations may be then directed according 
to this knowledge, and the inconveniences which attend 
the ufe of fome of thefe falts may be prevented. This 
without doubt is a great advantage which the man of fcience 
enjoys over the mere workman, whois incapable of varying 
his procefs according to the nature and ftate of the falts 
which he employs. 

In this paper I ‘fhall confine myfelf to making known 
the colour that may be obtained from the oxyd of iron, rit, 
employed alone on ftuff which has received no previous pre~ 
paration ; 2d, employed together with madder on ftuff pre- 
pared to receive the Adrianople red. 

v. If the fulphat of iron or any other martial falt be 
diffolved in water, and cotton be dipped in the liquid, the 


cotton will affume a chamoy colour, more or lefs dark ac- 


cording as the folution is more ar lefs charged. The affinity 
of the cotton to the iron is fo great, that it attraéts the me- 
tal, and takes it in a great meafure from the acid by which 
it was’ diffolved. 

3. If the iron of a pretty firong folution be precipitated 
by an alcaline liquor that fhews five or fix degrees (by the 
areometer af Baumé), the refult will be a greenith blue 
magma, The cotton macerated in this precipitate aflumes 
at firft an unequal tint of dirty green; but mere expofure ta 
the air makes it in q little time turn yellow, and the fhade is 
very dark, 
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- Itis by fuch or almoft fimilar proceffes that dyers com- 
wunicate, what is called among workmen, an ochre or ruff 
colour. But thefe colours are attended with feveral. incon- 
veniences to the artift. 1. Strong fhades burn or injure 
the cloth. 2. This colour is harfh, difagreeable to the eye, 
and cannot be eafily united with the mild colours furnifhed » 
by vegetables. I made attempts therefore to avoid thefe in- 
conveniences, and fucceeded in the following manner: I: 
tread the cotton cold ina folution of the fulphat of iron, 
marking three degrees, wring it carefully, and immediately 
plunge it in a ley of potafh at two degrees, upon which I 
-have poured to faturation a folution of the fulphat of alu- 
mine: the colour is then brightened, and becomes infinitely 
more delicate, foft, and agreeable. The fulphat no longer 
attacks the tiffue of the ftuff; and after the cotton has been 
left in the bath for four or five hours, it is taken out to be 
wrung, wafhen and dried, In this manner we may obtain 
every fhade that can be wifhed, by graduating the ftrength of 
the folutions, This fimple procefs, the theory of which 
prefents itfelf to the mind of every chemift, has the advan- 
tage of furnifhing a colour very agreeable, exceedingly fixed, 
and, above all, extremely economical. I employ it with great 
advantage in dying nankins, the colour of which has infi- 
nitely more fixity than that of the Englifh (dyed) nankins*, 
Tt poffefies over the latter the advantage of refifting leys ; 
and the only fault I have difcovered in it is, that it becomes 
brown by the aétion of aftringents. 

I thought for fome time that it would be poffible to com- 
bine this yellow with the blue of indigo, to obtain a durable 
green: but hitherto I have been deceived in my hopes ; and 
jt refults from different trials which I made on this fubject, 
that there is not a fufficient affinity between the blue of 


* Was the author aware that the Englifh nankins are made from a cot- 
ton wool of the natural colour that requires no dyeing procefs? Some 
jeans and other ftuffs are dyed by means of oxyd of iron: to thefe, per- 
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indigo and the oxyds of iron. I obtained only a dirty earthy 
green of different fhades, and exceedingly poor. The oxyd 
ef iron combines on the other hand very eafily with 
the red of madder, and produces a bright violet or plum 
€prunsaz) colour, the ufe of which is as extenfive as bene- 
ficial im the cotton manufactory. But if we thould confine 
ourfelves to apply thefe two colours to cotton, without hav-~ 
mg employed a mordant capable of fixing the latter, the 
eolour would not only remain dull and difagreeable by the 
mmpoflibility of brightening it, but it would ftill be attended 
with the great inconvenience of not refitting leys. We 
muft begin then by preparing the cotton, as if to difpofe it 
for veceiving the Adrianople red; and when it has been 
brought to the operation of galling, it is to be paffed 
through a folution of iron, more or lefs charged according 
to the nature of the violet required: it is then to be care- 
fully wafhed, twice maddered, and brightened in a bath of 
foap- 

When a real velvety rich violet is required, it is not to be 
paffed through the folution of iron till it has been previoufly 
galled ; the iron is then precipitated in a blueifh oxyd, which 
combined with the red of madder gives a moft brilliant 
purple, more or lefs dark according to the ftrength of the 
galling and of the ferruginous folution. Ht is very difficult 
_ to obtain an equal colour by this procefs, and in manufac- 
tories am equal violet is confidered as a mafter-piece of art. 
It is generally believed that-it is only by well-direéted mani- 
pulations that it is poffible to refolve this problem, of fo 
much importance in dyeing. But I am convinced that the 
ereat caufe of the inequality in this dye is, that the iron de- 
pofited om the cottom receives an oxydation merely by ex- 
pofure to the air, which varies in different parts of it. The 
threads which are on the eutfide of the hank are ftrongly 
oxydated, while thofe in the infide, removed from the aétion 
ef the air, experience no change. It thence follows, that 
the infide of the hank prefents a weak fhade, while the 
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exterior part exhibits a violet almoft black. The means to 
remedy this inconvenience is, to wafh the cotton when it is 
taken from the folution of iron, and to expofe it to the 
madder moift. The colour will become more equal and 
velvety. The folvents of iron are almoft the fame for this 
colour as for the yellow colour already mentioned. 

I fupprefs here every thing that regards manipulation, that 
T may attend only to chemical relations; and on that account 
T fhall mention an obfervation which may ferve to guide the 
artift in brightening the violet on his cotton. The red of 
madder and the oxyd of iron depofited on the ftuff determine 
the violet colour. This colour becomes red or blue, ac- 
cording as either of the two principles predominates. The 
dyer knows by experience how difficult it is to obtain a com- 
bination which produces the tone of colour defired, efpe- 
cially when it is required to be very full, lively and durable. 
This object, however, may be obtained, not only by varying 
the proportions of the two colouring principles, but alfo by 
varying the procefs of brightening. The only point is, to 
be acquainted with the two following facts; that the foda 
deftroys the iron, while the foap, by ftrong ebullition, feizes 
in preference the red of the madder. Hence it is, that the 
colour may be inclined to red or blue, according as you 
brighten with one or the other of thefe mordants. Thus, 
cotton taken from the madder dye, when wafhen and boiled 
in the brightening liquor with 30,00 of foap, will give a 
fuperb violet; whereas you will obtain only a plum colour 
in treating it with foda. ° 
The oxyd of iron precipitated on any ftuff unites alfo 
very advantageoufly with the fawn colour furnifhed by aftrin- 
gents, and by varying the ftrength of mordants an infinity 
of fhades may be produced. In this cafe, it is lefs a combi- 
nation or folution of principles, than the fimple mixture or 
juxta-pofition of the colouring bodies on the ftuff. By means 
of a boiling heat, we may combine in a more intimate 
manner the oxyd of iron with the aftringent principle ; and 
thes 
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then it is brought to the ftate of black oxyd, as has been 
obferved by our colleague Berthollet. It is poffible alfo to 
embrown thefe colours, and to give them a variety of tints, 
from the bright grey to the deep black, by merely paffing the 
cottons impregnated with the aftringent principle through 
a folution of iron. The oxyd is then precipitated itfelf by 
the principle which is fixed on the ftuff. . 

An obfervation, which. may become of the utmoft value 
for the art of dyeing, is, that the moft ufual aftringent ve- 
getables. all furnith a yellow colour, which has not much 
brilliancy, but which has fufficient fixity to be employed 
with advantage. This yellow colour is brightened in the 
feries of vegetables, in proportion as the aftringent principle 
is diminifhed, and the vivacity of the colour is augmented 
in the fame proportion. It is difficult then to obtain yellow 
colours which are at the fame time durable and brilliant. 
Thefe two valuable qualities are to each other in an mverfe 
ratio; but it is poflible to unite the colouring principles in 
fuch a manner as to combine fplendour with fixity. Green 
oak bark unites perfectly with yellow weed, and fumach 
with green citron. It is by this mixture that we may be able 
to combine with the oxyd of iron vegetable colours, the 
fplendour of which is equal to their durability. 

I fhall conclude thefe reflections with an obfervation in 
regard to the employment of aftringents in the dyeing of 
cotton. It has been pretended, that by increafing the pro- 
portions of fumach and the bark of alder tree or oak, thefe 
fubftances might fupply the place of gall-nuts in dyeing 
cotton red. I fhould have received the more pleafure from 
this difcovery, as galls tend to render our colours confiderably 
dearer, and as I could have procured fumach at a very low 
price, fince it grows almoft every where in the dry parts of 
our fouthern diftricts. But I can fafely affert, that it is im- 
poffible to employ thefe as fubftitutes, in whatever dofes they 
may be ufed. The colour is always much paler, poorer, 


and lefs fixed. I know that the cafe is not the fame in re- 


gard 
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gard to dyeing wool and filk, in which it may be employed 
with fuccefs ; and in giving an account of this difference, I 
think the'caufe of it may be found in the nature of the gall- 
nuts. 1. The acid which they exclufively contain, as Ber- 
thollet has proved, facilitates the decompofition of the foap 
with which the cottons have been impregnated, and the oil 
then remains fixed in their tiffue, and in a greater quantity,’ . 
as well as in a more intimate combination. 2. The gall- 
nuts, which owe their development to animal bodies, retain 
a character of animalifation, which they tranfmit to the 
vegetable ftuff, and by thefe means augment its affinities 
with the colouring principle of the madder; for it is well 
known of what utility animal fubftances are to facilitate 
this combination. This animalifation becomes ufelefs in 
operating upon woollen or filk. 


X. Defcription of a Thermometer which marks the greateft 
Degrees of Heat and Cold, from one Time of Obfervation 
to another, and may aljo regifier its own Height at every 
Inflant. By Axex. Kerru, Efg. F.R.S. and F_A.S. 
Edin. From the Tranfaétions of the Royal Society of 
Edinburgh, Vol. IV. 1798. 


"TL wermomerers have hitherto been defective for 
meteorological purpofes, in fo far as they only point out the 
degree of heat at the moment of infpeéting them, but do 
not fhew what the difference has been, from the time of one 
obfervation to another. 

The ingenious Robert Hook, in the end of the laf cen- 
tury, mentions his intention of making a thermometer for 
the above purpofe ; but it does not appear that it was ever _ 

executed: neither does he explain how it was to have been 
done. . 

The thermometer, invented by Mr. James Six, as deferibed 

in the 72d volume of the Philofophical Tranfactions of the 


Royal 
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Royal Society of London, is made to fhew its greateft rife 
or fall from one period of obfervation to another. This is 
done by means of two {mall pieces of black glafs, which 
float on two different furfaces of mercury, within two glafs 
tubes hermetically fealed. Thefe floats, when raifed to their 
greateft height, adhere to the fides of the tube, by means 
of a {pring of glafs, and become ftationary, although the mer- 
cury falls. After the obferver has noted the temperature, 
he, by a magnet held in his hand, draws down the float to 
the furface of the mercury, in confequence of a {mall bit of 
fteel wire being inclofed in the float, and the inftrument is 
prepared for another obfervation. This is an ingenious in- 
vention, but requires too delicate workmanfhip to be fit for 
common ufe: befides, it cannot be made to record the de- 
grees of heat at intermedtate periods. 

The thermometer lately invented by Dr. Rutherford, of 
Balilifh, and defcribed in the 3d vol. of the Edinburgh 
Tranfactions,, is alfo an ingenious contrivance, but has the 
fame defect of marking only the extreme points to which 
the liquor has rifen or fallen in two feparate glafs tubes. 

Some years ago it occurred to me, that an air thermometer 
might be ufed for the purpofes required ; and accordingly 
I read to this fociety a defcription of the infirument. But 
having formed another inftrument of a more fimple con- 
ftruction, I beg leave to give a defeription of it. 

AB, fig. 1. (Plate I.) isa tube about 14 inches long, and. 
3 of an inch cahbre, of thin glafs, fealed or clofed “at top, 
To the bottom, which is bent upwards, there is jomed a 
glafs tube 7 inches long, and -4,ths of an inch calibre, open 
at top.. The tube AB is filled with alcohol, and from 
B to E is filled with mercury.—As liquids are incompreffible 
by weight in any perceptible degree, neither the alcohol nor 
mercury will be affected by the weight of the atmofphere. _ 

FD 1s a {cale of brafs or ivory, about 6; inches long, di- 
vided in the ufual way. E is a {mall conical piece of ivory 
or glafs, of a proper weight, made to float on the furface of . 

the 
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the mercury in the fmaller tube; to which float is joined a 
wire, termed the float-wire, reaching to H, having a knee 
bent at a right angle, which raifes one index, and deprefles 
another, according as the mercury rifes or falls. ‘This part 
of the apparatus is defended from wind or rain by means of 
aglafs tube 7+ inches long, clofed at top and open at bottom, 
fo wide as to {lide eafily over the feale, and, by means of a 
brafs rim cemented to it, made to fit exa¢tly to the circular 
bafe of the feale. This cover need not be taken off, except 
when the inftrument is to be prepared for an obfervation. 
[The operation of the float and indexes will be better un- 
derftood from fig. 4, where a fimilar apparatus, but belong- 
ing to a newly invented barometer, is reprefented en a larger 
feale.] 

F G is the {eale fixed to a circular piece of wood or brafs 
D, through which the fimall tube is made to pafs. From 
- Gto Fis a piece of the fmalleft gold wire ftretched along 
the feale, fixed at the ends by two pins. LL are two in- 
dexes, formed of thin black oiled filk, pierced by the fmall 
wire in fuch a manner as to flide upwards and downwards 
with a very fmall force, not more than two grains. H, the 
knee of the float-wire before defcribed, is made to encom- 
pafs the fmall wire between the two indexes, fo that, whem 
the float rifes, the upper index is moved upwards, and, 
when it defcends, it leaves the upper index ftationary, and 
pufhes down the lower one, which is alfo left ftationary 
when the float rifes. When the inftrument is to be prepared 
for an obfervation, the one index is to be pulled down, and 
the other raifed, by means of a bit of wire, bent for the 
purpofe, until both of them touch the knee of the float- 
wire: and when it is again obferved, the upper index will 
point out the greateft degree of heat, and the lower the 
greateft degree of cold, fince the time they were fet. 

If this thermometer is to be adapted to a piece of clock- 
work, in order to record the degrees of heat at each hour 
and minute of time, it ought to be made of larger dimen- 

' fions. 
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fions. The large tube may be 40 inches long, and not in+ 
creafed in diameter; but the fmall tube ought to be enlarged 
in diameter, and not in length. The alcohol will thus be af- 
_ feéted by heat or cold in as fhort a time as that before de- 
- feribed. ', 
* Tt is unneceffary to explain the clock-work. It is fuffi- - 
cient to fay, that a hollow cylinder of any light fubftance, 
4 inches Jong and 5 inches diameter, is made to revolve 
upon a vertical axis once in 31 days or a month ; a piece of 
fmooth vellum or paper is put round this cylinder, pafted 
only at the joining, but fo as to make it adhere clofe to the 
cylinder : on this are drawn 31 equal perpendicular divifions, 
numbered at top, I, 2, 3, &c. each of which is fubdivided 
into fix parts, to anfwer to 4 hours. The length of this cy- 
linder is divided by lines furrounding it, or zones, in fuch 
number as to correfpond to the feale of Fahrenheit’s therm. 
viz. from o to 100°. Thefe divifions ought to be engraved 
on copper, and a number of impreffions thrown off on 
fmooth or vellum paper, in order that one may be ready to 
put on each month. 

MN, fig. 2. reprefents the cylinder covered with one of 
“thefe impreffions: PP is the feale fixed to the frame in 
‘which the cylinder turns. The divifions on this feale cor- 

refpond,to thofe on the cylinder. 

Q is a piece of black lead pencil, joined to the end of the 
float-wire, in place of the knee before mentioned. This 
pencil is made to prefs lightly on the cylinder, by means of 
the {mall weight R. And as the pencil rifes or falls by heat 
and cold, it marks the degrees on the fcale of the cylinder ; 
and the cylinder being conftantly revolving, the divifion for 
each day and parts of a day will fucceflively be marked by 
the pencil, which will leave a trace, defcribing an undulated 
line, diftinétly delineating the temperature of each day 
through the month. Thefe papers, when taken off and 
bound together, will make a complete regifter of the tem- 
perature for the year; or, if they are patted to one another, 

in 
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in their order, they will form a thermometrical chart, by 
which the variations of heat and cold, during the year, may 
all be feen and compared by one glance of the eye. 

By infpe@ing fig. 2. the effe& of the inftrument may be 
feen. It appears that the paper had been put on the cylin- 
der the firft day of the month, at mid-day, when the ther- 
mometer ftood at 45°; that it fell gradually till mid-night to 
25°; thereafter it rofe till the ad, at 1 P. M. when it ftood at 
42°; then it defcended at mid-night to 35°; that on the 
4th at noon it rofe to 50; and at noon the roth of the 
month it ftands at 40°. 

If 3 inches be added to the length of the cylinder, it may 
be made to delineate the variations of the barometer as well 
as the thermometer, and thereby to form a complete chart 
or view of the progrefs of both of them. And if inftruments 
of this kind were kept in different parts of the country, and 
their charts compared together, it would afford much in- 
formation with regard to meteorology, ; 


XI. Defcription of a Barometer, which marks the Rife and Pall 
of the Mercury from two different Times of Obfervation; in- 
vented by Arex. Keitu, Efg. F.R.S. and F. AS. 
Edin. From the Tranfa&tions of the Royal Society of 
Edinburgh, Vol. IV. 1798. 


As CD, fig. 3. (Plate I.) is a glafs tube bent in the man- 
ner reprefented, open at D, and hermetically fealed at A. 
From A to B is 8 inches long, and about 3 of an inch ca- 
libre. From B to C 31! inches long, and about 4 inch 
calibre. And from C to D 4% inches long, and } inch ca- 
libre. The tube is filled with mercury, the length from A 
Om E being 29 inches. When the tube is hung perpendi- 
eularly, the mercury will fall from B towards E, leaving a 
vacuum from A toB, When the atmofphere becomes hea- 
Vou. Il, E vier, 
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vier, the mercury falls in the tube DC, and when lighter 
it rifes. The range of the feale is about 3 inches, being 
equal to that of a common barometer of the beft conftruc- 
tion, which has a bafon with a yery broad furface. This 
inftrument moves in a direction contrary to that of the com» 
mon barometer, the one rifing while the other fails. 

Fig. 4 reprefents the tube DC, &c. on a larger feale. 
This part of the inftrument is conftruéted exactly in the 
fame way as the fcale, float, &c. of the thermometer de- 
fcribed in the article immediately preceding the prefent. F 
is the float, having the float-wire fixed to it, terminating in 
a knee at a right angle between the indexes LL, where it 
embraces a very fmall wire ftretched along the feale, and 
thereby raifes or lowers them as the mercury rifes or falla 
in the tube DC. 

_ The barometer is prepared for obfervation, by bringing 
down the one and raifing the other index till both touch the 
knee of the float-wire. When next obferved, the upper 
index will point out the greateft depreffion of the mercury - 
—or lightnefs of the atmofphere ; and the lower the greateft 
rife of the. mercury—or weight of the atmofphere fince the 
feale was prepared. 

By this means, the variations of the atmofphere are much 
more truly pointed out than by the common barometer ; 
for it often happens, that, during tempeftuous weather,,or 
before it, the mercury both rifes and falls within a few 
hours, or during the night-time; which variations cannot 
be noticed by any of the barometers now in ufe. The 
Judden fall and rife, or even the rife and fall of the mercury, 
“always denote an extraordinary agitation in the atmofphere. 
By a common barometer the mercury may be at the fame 
height in the morning that it was the night before; which 
leads to a conclufion, that as there has been no agitation 
of the mercury, there will be calm or fettled weather: but 
this new barometer will often fhew in fuch cafes, that the 

one 
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one float has been raifed ,%, and the other depreffed as much; 
which, inftead of indicating calm weather, denotes that 
tempeftuous weather may be expested. 

_ The weight of the atmofphere at great heights might be 
difcovered, by fufpending this inftrument to an air-balloon. 


Sees 


XII. On the different Properties of Metal and Wooden 
Springs. 


Ti E {pring i is, in a variety of pieces of mechanifm, not 
only a very ufeful auxiliary, but in fome (as in pocket- 
watches, gun-locks, &c.) an indifpenfible requifite. But 
from the difficulty of getting {prings to ftand, as the work- 
men expreéfs it, to their temper, they are not fo frequently 
applied to the purpofes of mechanics as otherwife they might 
be. Great judgment and {fkill, as every one knows who is 
converfant with the fubject, are required to give to a metal 
fpring its due degree of temper; for, if made too hard, it 
{naps ; if not hard enough, it fets. Metal {prings, however, 
frequently fail from another caufe, which is very little under- 
ftood ; in confequence of which, the failure is ufually attri- 
buted, though, as prefently will be feen, unjuttly, to the 
unfkilfulnefs of the workman. It is a circumftance not com-. 
monly obferved refpecting a metal fpring, that if it has not 
fomething to ftop againft, but is fuffered to vibrate after pers 
forming the requifite aGtion, it will, in a fhort {pace of time, 
if the aétion be frequently repeated, either break or fet. 
Whence this property arifes is not at prefent the object of 
enquiry. Itis mentioned that, in cafes which will admit 
of it, this inconveniency may be guarded againft. In thofe 
cafes in which the vibration cannot conveniently be avoided, 
a wooden {pring, which is not fubject to the like inconve- 
niency, is the beft, and, perhaps, the only fubftitute. A 
wooden {pring is, in the property alluded to, the reverfe of a 
metal one :. if flopped in its vibration, it foon fets or breaks ; 
Fa if 
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if permitted to vibrate, its temper or elafticity fuffers not 
the fmalleft diminution. 

A gentleman, fome few years ago, eftablifhed 2 mill for a 
manufaéturing purpofe, in which, having occafion to apply 
fprings under the circumftances mentioned above, he at firft 
attempted to make ufe of metal ones, but in yain, being 
never able to make them ftand a fingle day’s work. He 
tried every kind of fteel, and employed many different work~ 
men, but {till without fuecefs. Merely as a temporary ex- 
pedient, till fuch time ag he could get a freth fupply of fteel 
fprings, he one day tried a wooden one, which, to his 
agreeable furprife, completely anfwered his purpofe; and 
from that time, as may be concluded, he never ufed any 
other than wooden ones. The experiment was perfeétly 
decifive : the fprimgs were in daily action for four years fuc- 
ceffively, making, in a common way, from forty to fifty 
ftrokes in a minute on an average. ‘At the expiration of the 
four years, thofe fprings which had efeaped accidents were 
as elaftic, and as ftrong, as when firft put into a€tion. The 
wood they were made of was red deal, clean grained, and 
perfectly free from knots. 

To many manufacturers who employ machinery for va- 
rious purpofes, in which fprings, that muft be fuffered to vi-. 
brate, form a part, this information, which may to fome ap- 
pear trivial, will be found highly ufeful. 


XI. The Procefs fuggefled by James CARMICHAEL 
SmrrH, M.D. F.R.S. Fellow of the Royal College of 
Phyficians, and Phyficicn Extraordinary to bis Majefty, 
for determining the Effect of the Nitric Acid in deftroying 
Contagion. Extra&ted from An Account of the Experi- 
ment made at the Defire of the Lords Commiffioners of 
the Admiralty on board the Union Hofpital Ship. 1796- 


Tu E. fubje& of this article is of the greateft importance, 
and the fa&ts which have been eftablifhed by the experi- 
ments 
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ments made on board the Union and other fhips at Sheer- 
nefs, are worthy of attention, and cannot be too ftrongly 
recommended to the notice of every perfon who wifhes to be 
mafter of a fimple and efficacious method for deftroying con- 
tagion, or preventing it from breaking out, where there may 
be reafon to fear, from concurring circumftances, that there 
is a danger of fuch an evil manifefting itfelf. 
_ The experiment on board the Union was conduéted by 
“Mr. Menzies, late furgeon to his majefty’s {loop Difcovery, 
and by Mr. Baffan, furgeon of the Union; and when it is 
confidered, that frefh contagion was daily pouring into the 
hofpital from the Ruffian veffels, which were at that time 
lying in the Downs, and which had brought with them a 
' fpecies of fever that might in every fenfe of the word be 
termed an epidemy, it will be allowed, that the fuccefs which 
attended it was fuch that it cannot be too generally known. 

The wards were extremely crowded, and the fick of every 
defcription lay in cradles, promifcuoufly arranged, to the 
number of nearly two hundred ; of which, about one hun- 
dred and fifty were in different {tages of the above malignant 
fever, which was extremely contagious, as appeared evident 
from its rapid progrefs and fatal effets, among the attend- 
ants on the fick, and the fhip’s company. - 

The utenfils and materials provided for the procefs were 
the following: A quantity of fine fand, about two dozen 
quart earthen pipkins, as many common tea-cups, fome 
long flips of glafs to be ufed as fpatulas, a quantity of con- 
centrated vitriolic (fulphuric) acid, and a quantity of pure 
nitre (nitrat of potafh). 

The procefs was conduéted in the following manner: 
ift, All the ports and f{cuttles were fhut up; the fand, which 
had been previoufly heated in iron pots, was then fcooped 
out into the pipkins by means of an iron ladle; and in this 
heated fand, in each pipkin, a {mall tea~cup was immerfed, 
containing about half an ounce of the fulphuric acid, to 
which, after it had acquired a proper degree of heat, an 
equal quantity of nitrat of potafh in powder was gradually 

F 3 added, 
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added, and the mixture flirred with a glafs fpatula till the 
vapour arofe from it in confiderable quantity*. The pip- 
kins were then carried through the wards by the nurfes and 
convalefcents, who kept walking about with them in their 
hands, occafionally putting them under the cradles of the 
fick, and in every corner where any foul air was fufpected 
to lodge. In this manner they continued fumigating, until 
the whole {pace between decks was fore and aft filled with 
the vapour, which appeared like a thick haze. 

The vapour at firft excited a good deal of coughing among: 
the patients, which gradually ceafed as it became more ge- 
nerally diffufed through the wards : part of this effeét, how- 
ever, was to he attributed to the inattention of thofe wha 
carried the pipkins, in putting them too near the faces of © 
the fick ; which caufed them to inhale the {trong vapour, as - 
it immediately iffued from the cups. sds 

The body-clothes and bed-clothes of the fick were, as 
much as poflible, expofed.to the nitrous vapour during the 


* That the fumes of the mineral acids poffeffed the property of ftopping 
contagion was proved by Guyton as far back as the year 1773, who, by 
means of the fumes of muriatic acid extricated from the muriat of foda 
(fea falt) by the fulphuric acid, purified the air of the cathedral of Dijon, 
which had been fo much infected by exhumations that they were obliged 
to abandon the building. The procefs was afterwards publifhed under 
the form of ‘ Inftractions for purifying the air in the military hofpitals 
of the French republic;” a copy of which appeared in the Journal de Phy- 
fique, Ventofe, an 2. ere Frang. The procefs confifted in removing the 
patients, heating fome common falt, previoufly moiftened with water, 
upon a ftove, and then pouring fulphutic acid uppn the hot falte In an 
inftant the fulphuric acid begins to aét upon the falt, combines with its 
foda, and difengages its acid, which rifes in the ftate of vapour. The 
operator then leaves the room, and fhuts the door; and, after twelve hours, 
returns, and opens the windews, to admit frefh air. 

Dr. Smith deferves great praife for his meritorious perfeverance till he 
got the ufe of acid fumes introduced into the Englifh hofpital fhips; and 
his fubfticuting nitre for common falt was a happy improvement; for, 
though acid fumes were known to prevent infeétion, there was no proof of 
sheir having contributed, at the fame time, to the recovery of the fick, 
fill thefe experiments were made according to inftruétions drawn up by 


him. Epir, : 
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fumigation ; and all the foul linen removed from them was 
immediately immerfed in a tub of cold water, afterwards 
earried on deck, rinfed out, and hung up till nearly dry, 
and then fumigated before it was taken to the wafh-houfe : 
a precaution extremely neceflary in every cafe of infectious 
diforder. Due attention was alfo paid to cleanlinefs and 
ventilation. 

It took about three hours to fumigate the fhip. In about 
an hour after, the vapour having entirely fubfided, the ports 
and feuttles were thrown open for the admiffion of frefh air. 
It could be plainly perceived, that the air of the hofpital 
was greatly fweetened even by this firft fumigation. The 
procefs was repeated again next morning; and the people 
employed, being now better acquainted with it, were more 
expert, and finifhed the whole in about an hour’s time. In 
an hour afterwards, the vapour having entirely fubfided, the 
frefh air was freely admitted into the hofpital as before. 
Fewer pipkins were employed for the evening fumigations 
than for thofe of the mornings, as the frefh air could not be 
admitted fo freely after the former as the latter. 

The pleafing and immediate effect of the fumigation in 
deftroying the offenfive and difagreeable fmell, arifing from 
fo many fick crowded together, was now very perceptible, 
even to the nurfes and attendants; the confequence of 
which was, that they began to place fome degree of confi- 
dence in its efficacy, and approached the cradles of the in- 
fected with lefs dread of being attacked with the diforder: fo 
that the fick were better attended, and the duty of the hof- 
pital was more regularly and more cheerfully performed. 
In fhort, a pleafing gleam of hope feemed now to caft its 
cheering influence over that general defpandency, which. 
was before evidently pictured in every countenance, from the 
dread and horror each individual naturally entertained of 
being, perhaps, the next victim to the malignant powers of 
a virulent contagion, 

Jt is a remarkable faGt, that from the 26th of November 
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1795) Pri the fumigation was firft reforted to, “ill the 
25th of December, not a perfon on. board was attacked 
with the fever, though, in the three months preceding, more 
than one third of all the people in the fhip had been feized_ 
with the diftemper, and of thefe more than one in four were ie 
éarried of by it; and the probability is, that the ficknefs and 
mortality would have gone on, increafing in proportion to 
the diffufion of the contagion, and to the increafing defpond- 
ency of the people, who confidered themfelves as fo many 
devoted viétims. 

The advantage of the fumigation was not felt by the fhip’s 

_eompany and attendants alone, whom it preferved from the 
baneful effets of the fever: the fick and convalefcents 
derived almoft an equal benefit from it. The fymptoms 
of the difeafe were meliorated, and loft much of their 
_malignant appearance ; and the advantage of a pure air, and 
free.from ftench, to convalefcents, may be readily con- 
ceived. 

Great confidence is always dangerous. It proved fo on 
the prefent occafion. On the 17th of December they ima- 
gined themfelves fo fecure, that they difcontinued the euf- 
tom of fumigating morning and evening, thinking that 
once a day was fufficient; on the 25th, one of the nurfes 
fuffered a flight attack; and on the 26th, a marine, who, 
for a week before, had been in a ftate of intoxication, was 
feized with the fever, of which he dicd. Thefe two acci- 
dents gave immediate alarm: they returned again to the 
practice of fumigating twice a day; and from that time to 
the extermination of the diforder, there was not an inftance 
of a perfon fuffering from contagion on board the fhip. 

‘The fuccefs of the experiment was not confined to the 
Union: the power of the nitrous vapour to deftroy contagion 
was equally difplayed on board the Ruffian fhips in which it 
was employed. The fafety too with which it may be em- 
ployed, in any fituation, without inconvenience or rifk of 
fire, is another great recommendation in its favour. 

From 
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From the defeription that has been given of the pro- 
cefs, 0 perfon can be at any lofs in reforting to the 
fame -kind of fumigation. It is only neceffary to obferve, 
for the fake of thofe who may not be verfant in chemical 
‘parfuits, that the ingredients ought to be pure, and that 
‘metal veffels or rods muft not be employed. Any kind of 
metal getting among the ingredients would caufe the vapour e 
to be very noxious, inftead of falutary. The fumes that rife 
fhould be white; if they are of a red colour, there is reafon 
to fufpeét the purity of the ingredients. 

The importance of this difcovery need not be infifted on: 
it is equally applicable to every {pecies of putrid contagion, 
even to the plague itfelf. It fhould therefore be ufed in all 
hofpitals and parifh workhoufes ; and fhould be conftantly 
reforted to by the proprietors of all large works, on the firft 
appearance of infectious difeafe among the people employed 
in them :—indeed, it fhould be employed even as a preven- 
tive in all fituations, where a number of people, from the 
nature of their bufinefs, are obliged to be crowded together, 
or where, from local circumftances, there are reafons for 
fufpecting that the purity of the air is injured by noxious 
exhalations or other caufes’ If there be any circumftances 
in which its utility might be called in queftion, it can only 
be in cafes of inflammatory difeafes ; for, in fuch, fuperoxy- 
genation has been found hurtful. 


————— 


XIV. Defcription of an improved German Key for extra&ing 
Teeth. By Mr, Cxarzes Brown, Surgeon. Commu- 
nicated by the Inventor. 


Tue obfervations with which you accompanied the 
announcement of my improvement in your laft number, 
renders any introduction to the defcription of the inftrument 
unneceflary. 

The handle A (Plate II.) is made of ivory, very large and 


heavy, with the view of giving greater purchafe to the ope- 
trator. Bis 


74 On the ufe of Chrome, 

B is acircular milled proje€tion on one end of the lever 
BK, and ferves as a thumb-piece to be prefled imto the 
fhank againft a {pring placed below the fame end of the 
lever; by which means the end K is raifed fo as to unlock 
the claw when it is withed to be turned to another fide of the 
inftrument. 

H thews a feGtion of this part of the inftrument, where I 
reprefents the {pring that is acted upon by prefling down the 
ihumb-piece B, fo as to raife the end K of the lever, to dif, 
charge it from the notch in the heel of the claw when the 
latter is wifhed to be moved to a new pofition. 

C, the claw, is made to come off flat at its lower extre- 
mity, and roughed on the infide, which, with the fhoulder ° 
E, forms a bed to receive the tooth, 

D, the bolfter, is made concave, to anfwer to the con- 
‘ yexity of the teeth. 

G, the heel of the claw, has four, fix, or a greater num~ 
ber of notches round it, fitted to receive the end K of the, 
Jever. 

The improvements introduced into this inftrument are 
fuch as I hope will be found to remedy the defeéts com- 
plained of in all former ones; and the facility with which a 
tooth can be drawn by its means, will, I am fure, render 
its adoption in practice univerfal gts foon as it fhall be ge- 
nerally known. iz , 

A 
XV. On the Ufe of the new Metal called Chrome, tbe Oxyd 


of Chrome, and the Chromic Acid, By Cit. VaUQUELIN, 
From the Journal des Mines, No. XXXIV. 


Tue fragility of chrome, the refiftance it offers to the 
action of fire, and the fmallnefs of the maffes in which tt 
has hitherto been naturally found, do not leave us any hopes 
that this metal can ever be of great utility in the arts. This 
affertion, however, may be going rather a little too far; for 
a new fubftance, the propertics of which do net at firfi feens 

hkely 
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likely to be of much benefit to fociety, is fometimes found, . 
after a certain period, to be applicable to many important 
purpofes in the arts and the fciences. 

_ The acid and the oxyd of this metal, however, may be 
of the greateit utility. The former, on account of the beauti- 
ful emerald green colour which it communicates, even to 
enamel, without undergoing any alteration in its fhade, will 
furnifh painters in enamel with the means of enriching their 
pictures, and of improving their art; and the fecond, by 
the beautiful cinnabar red colour which it affumes and pre~ 
ferves in its combination with mercury, the orange red 
eolour which it gives with lead, and the carmelite red which 
it communicates to filver, may become exceedingly valuable 
to painting in ail and in water colours. 

It will be no lefs ufeful in chemiftry, by furnifhing an 
excellent re-agent to deteét the {malleft quantities of mer- 
cury, filver, and lead, diffolved in acids, by the different 
colours it produces in them when its ation is affifted by an 
alkali. But in the fame manner as this acid ferves to dif- 
cover the preience of the above-mentioned metals; the 
Jatter, in their turn, may ferve to difcover the chromic acid, 
if it has been previoufly put in a condition to produce the 
effets before mentioned. ; 

‘If abundance of the chromic acid fhould one day be 
found in any other combination than that of lead; were it 
extracted by means of the carbonat of potafh, we might 
make the red lead artificially, and furnifh, in great plenty, 
an excellent orange red colour for painting, which is fold 
yery dear in Siberia, where it is employed for that purpofe 
with great effet. In this refpe&t great benefit might be 
derived from the red lead, which is diffeminated in fmall 
cryftals or lamin, in the fiffures of quartzy and free-ftone 
matrices *, where they are commonly found, by reducing 

them 


* As many of our readers may not be acquainted with the hiftory of this 
ged lead, we fhall give the following fhort account ‘ah it; The foifil known 
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them to powder, and afterwards boiling it in a folution of the 
carbonat of potafh, and mixing with the nitrat of lead this 
folution, after its excefs in alkali has been faturated with the 
nitric acid, By this procefs red lead may be formed as 
beautiful as the natural, and perfectly free from the matrix. 

_ There is reafon to prefume that chrome, in the ftate of an 
oxyd, or in that of an acid, will be found either free or in 
combination with other fubftances; for the analyfis of the 
emerald of Peru has fhewn to me that its colouring principle 
is fupplied by the oxyd of this metal; which is a very agree- 
able prefage for the goodnefs and fixity of this colour, fince 
we know that the emerald may be expofed to the moft 
violent degree of heat without being difcoloured. 

I have found alfo that the yellowith green velvety cryftals, 
which often accompany the red lead of Siberia, are formed 
of chrome and lead, both united in the oxyd ftate. In 
certain fragments of red lead there may be {een alfo green 
eryftals, which have the fame form, the fame dimenfions, 

! and 


under the name of red /ead was difcovered by M. Pallas, in 1770, in the 
gold mine of Berefof, near Ekaterimbourg in Siberia, under the form of 
prifms with four planes, with, or without, terminating pyramids of a beau- 
tiful orange red colour, generally fixed in a quartzy matrix, to which they 
adhere fo ftrongly that it is difficult to detach them. 

From the-above mine have been procured all the fpecimens of this fub- 
ftance preferved in the cabinets of Europe, which fhews that it was for+ 
merly very abundant; but we are affured that for fome years it has become 
exceedingly fcatce, and that it is fold at prefent for its weight in gold, 
efpecially when pure and of a regular form. Specimens which do not 
poflefs a regular form, or which have been reduced to fragments, are ap- 
plied to the purtpofes of painting, in which art jt is exceedingly valuable, 
on account of its beautiful orange yellow colour, its durability in the air, 
and the facility with which it can be mixed with oil. Profeffor Pallas ex- 
preffes himfelf thus, in {peaking of this mineral, in his Travels during the 
year 1770, under the article of the gold mine of Fifchminfkoi, vol. ii. 
p. 238.“ A very remarkable kind of mineral red lead, not found in any 
other mine of the Empire or elfewhere, is dug up here. This lead ore is 
heavy, of different colours, fometimes that of cinnabar, and very tranfparent. 
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On the Pho/phorefcence of the Luciole. ‘oy 
and the fame difpofition in the matrix, as thofe of the red 
lead, and which are only a combination of the oxyd of 
chrome and the oxyd of lead. It is probable that thefe 
combinations originally exifted in the ftate of the chromate 
of lead, and that at leneth a portion of oxygen taken away 
by caufes with which we are unacquainted, made them pafs 
to that of oxyd, and converted the red into green, 


xVt: Experiments and Ob/ervations on the Phofphorefcence 
of the Luciole, Lampyris Italica. By Dr. Carrapori. 
From the Annales de Chimie. 


‘Tues winged infe&ts, which. during the calm nights 
of {pring fly about in the air, where they appear like {parks 
of fire, that attract the curiofity of children and afford them 
amufement, cannot fail in a more particular manner to. ex- 
cite the curiofity of the philofopher. 


It adheres in long or thort cryttals in the fiffures of quartz, as well as on the 
edges of the ore, which is a fandy kind of ftone. It has very frequently, 
and wherever the {pace has permitted, the fame fize and the fame prifmatic 
form, with four flat facets, having two extremities irregularly blunted. It 
is found alfo in fa! irregular twifted pyramids, attached to a quartz like 
fmall rubies. When well. ground with water, it gives a beautiful fub- 
ftance of a dark yellow colour, which may be employed in miniature paint- 
ing. In all the experiments made on this lead ore in the laboratories of 
Ekaterimbourg, a fmall grain of filver has always been obtained. It is 
difficult at prefent to procure the ‘quantity neceffary ‘for extenfive experie 
ments, as the workmen cannot labour where this lead ore 1s found, for 
want of good air. There are found in the mixed matrices of quartz, where 
this rare and curious mineral is formed, {mall cryftals pointed at both ends, 
and of the colour of fulphur, They refemble native fulphur, and they 
are confidered as fuch by the miners; but they do not burn in the fire, and 
do not flath when applied to a flame, like the lead ore. They may confift 
perhaps of metallic fpar, but it is difficult to procure the quantity neceflary 
for experiments. Thefe finall cryftallifations are found both on the quartz 
and the fand-ftone.” Epir. 
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The light of the luciole does not depend on the influence 
of any external caufe, but merely on the will of thefe infects, 
While they fly about at freedom their fhining is very 
regular; but when they are once in our power, they fhine 
very irregularly, or do not fhine at all. When they are 
molefted they emit a frequent light, which appears to be a 
mark of their refentment. When placed on their backs 
they fhine almoft without interruption, making continual 
efforts to turn themfelves from that pofition. In the day- 
time it is neceflary to torment them in order to make them 
fhine, and thence it follows that the day to them is the fea- 
fon of repofe. The luciole emit light at pleafure from every 
point of their bellies, which proves that they can move all 
the parts of their vifcera independently of each other. 
They can alfo render their phofphorefcence more or lefs 
vivid, and continue it as long as they pleafe. 

The faculty of fparkling does not ceafe on their bellies 
being torn, or opened by an incifion. Carradori faw part 
of the belly of one feparated from the reft of the body, the 
light of which was almoft extinguifhed, grow luminous all 
of a fudden for fome feconds, and afterwards become 
gradually extin&. He fometimes faw a like portion, which 
had been feparated, pafs fuddenly from the moft brillant 
ftate to that of total darknefs, and afterwards refume its 
former brightnefs. Carradori afcribes this phenomenon te 
a remainder of irritability, or a flimulus produced by the . 
air, which appears the more probable, as a mechanical irri- 
tation produced the fame effect. 

A flight compreffion deprives the luciole of their power 
of ceafing to fhine. The author is inclined to believe that 
the movement by which they conceal their light, is executed 
by drawing back their phofphoric fubftance into a particular 
membrane or tunic. He fuppofes alfo that the fparkling © 
‘confifts in a trembling or ofcillation of the phofphoriec maf. 
He is of opinion that there is no emanation of, a phofphoric 
fubftance, and that the whole phenomenon takes place in 


the 
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the Interior part of the luminous vifcera. When the fhining 
is at its greateft degree of height, it is fo flrong that a per- 
fon may by it eafily diftinguifh the hours on the fmalleft 
watch, and the letters of any type whatever. 
* The phofphorie part of the luciole does not extend 
farther than to the exireme rings of the belly. It is there 
enclofed in a covering compofed of two portions of mem- 
branes, one of which forms the upper, and the other the 
lower part of the belly, and which are joined together. 
Behind this receptacle is placed the phofphorus, which re- 
fembles a pafte, having the fmell of garlic, and very little 
tafte. The phofphoric matter iflues from a fort of bag 
on the flighteft preflure; when fqueezed out, this matter 
Jofes its fplendour in a few hours, and is converted into 
a white dry fubftance. A portion of the phofphoric belly 
put into oil, fhone only with a feeble light, and was foon 
extinguifhed. In water, a like portion fhone with the fame 
Vivacity as in the air, and for a much longer time. The 
_ author thence concludes that the phofphorefcence of the. 
luciole is not the effect of flow inflammation, nor of the 
fixation of azotic gaz as Geettling thinks, as the oil in 
which they fhine does not contain a fingle air-bubble: 
befides, the phofphorus of thefe infects fhines in a barometri- 
cal wacuum. The obfervation made by Fofter, that the 
luciole diffufed a more vivid light in oxygen gaz than in 
atmofpheric air, does not, according to Carradori, depend 
upon a combuftion more animated by the infpiration of this 
gaz, but on the animals feeling themfelves, while in that 
gaz, ina better condition. ‘ Whence then arifes,” fays 
the author, “ the phofphoric light of the luciole? I am of 
opinion,” adds he, * that the light is peculiar and innate in 
thefe infeéts, as feveral other productions are peculiar to 
other animals. As fome animals have the faculty of ac- 
eumulating the electric fluid, and of keeping it condenfed in 
particular organs, to diffufe it afterwards at pleafure, there 
may be other animals endowed with the faculty of keeping 
in 
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in a condenfed ftate the fluid which conftitutes light. . It is 
poffible that by a peculiar organifation they may have the 
power of extraéting the light which enters into the com~ 
pofition of their food, and of tranfmitting it to the refay 
voir deftined for that purpofe, which they have in their 
abdomen. It is not even impoffible that they may have 
the power to extract from the atmofpheric air the luminous 
fluid; as other animals have the power of extraCting from 
the fame air, by a chemical procefs, the fluid of heat.” 

Carradori difcovered that the phofphorefeence of the 
luciole is a property independent of the life of thefe animals, 
and that it is chiefly owing to the foft ftate of the phofphoric 
fubftance. Its light is fufpended by drying, and it is again 
revived by foftening it in water; but only after a certain 
time of deficcation. Reaumur, Beccaria, and Spallanzani 
obferved the fame thing in regard to the pholades and the 
medufa. 

By plunging the luciole alternately into lukewarm and 
cold water, they fhine with vivacity in the former, but 
their light becomes extinét in the latter ; which, according 
to the author, depends on the alternate agreeable and dif- 
agreeable fenfation which they experience. In warm water 
their licht difappears gradually. Dr. Carradori tried on 
the luciole and their phofphorus the action of different 
faline and fpiritous liquors, in which they exhibited the 
fame appearances as other phofphoric animals. Thefe laft 
experiments prove that the phofphoric matter of the luciole 
is only foluble in water. | 
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XVII. On a new Infe& called Antiodontalgicus, and the 
Property poffeffed by it, in common with fome other Infettss 
a? curing the Tooth-ache. 


Proressor Geregi, im a {mall work publithed at 
Florence, in 1794*, gives the defcription and figure of an 
infect, which is a kind of curculio, that, from its property of 
allaying the tooth-ache, has received the epithet of antzodon- 
talgicus, and which is found on a fpecies of thiftle, carduus 
fpinofiffimus, of which a figure is likewife given. This 
thifile is compared by Profeffor Gerbi to the thiftle of 
Boujarti, and is perhaps a variety of the caicus. Its flowers, 
when analyfed, gave the acid of galls, the muriatic acid, 
oxalat of lime, extractive matter, and a very little refin.. On 
the bottom of the calyx, which fupports the fiowers, there 
are often found excrefcences like the gall-nut, which are at 
firtt fpheroidal, afterwards cylindric, and at length affume 
the figure of two hemifpheres:- they confift of the like 
component parts, but contain more refin, and far more 
oxalat of lime; as the gall apple of the oak, according to 
the experiments of M. Branchi, which are here mentioned, 
contains more of the acid of galls than the bark and other 
parts of the oak, in which he could difcover no {ulphuric 
acid. The infect, according to the author’s obfervations, . 
eats not only the parenchyma, but alfo the veflels and 
fibres of the leaves. The egg, before the worm makes its 
appearance, is nourifhed by the fap of the plant, and:of the 
above excrefcences, in which it refides, by means of the at- 
tractive power that the egg poffeffes for certain vegetable 
juices and fubftances. The excrefcences arife by the accu- 
mulation of a folid fubftance, which is precipitated from the 
nourifhing juices of the thiftle, diminifhed by nourifhing , 
the egg and the worm. . This infect, the eggs of which are 


* Storia naturale di un nuoyo infetto di Ranieri Gerbi. Florence 
4794. 8. 
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depofited in thefe excrefcences, is, together with the exrculzo 
of the centaury, a new fpecies. It is of a longifh figure; 
covered below with fhort yellow hair, and aboye with golden 
yellow velvety fpots. Its corflet is variegated with {pecks ; 
and the covering of its wings with fpecks and ftripes. tt 
has a fhort probofcis, and fhews fome likenefs to the curculio 
villofus of Geoffroy. Its larva reprefents a fort of ichneumon. 
By chemical analyfis it exhibits fome traces of common falt; 
by diftillation with a {trong dry heat, fome volatile lixivious 
falts; and it contains, befides thefe, fome gelatinous, and a 
little febaceous and flimy extractive matter. If abouta . 
dozen or fifteen of thefe infects, when in the ftate of larva, 
or even when come to perfection, be bruifed and) rubbed 
flowly between the fore-finger and thumb until they have 
loft their moifture, and if the painful tooth, where itis hol- 
low, be touched with that finger, the pain ceafes fometimes 
inftantaneoufly, . This power or property the finger will re- 
tain for ayyear, even though it be oftemwafhed and ufed: 
A piece of fhamoy leather will ferve equally well: with the 
finger. Of 629 experimients, 401 were attended with com- 
plete fuccefs. . In two of thefe cafes the hollow teeth’ arofe 
from fome fault in the juicés: in the reft they were merely 
local. . 

If the gums are inflamed, the remedy is of no avail. Ac- 
cording to Profeffor Gerbi, the hollownefs in the teeth 
arifes from an acrid matter which irritates the nerves, and 
which is neutralifed by the juices of the infect. 

This property of curing the tooth-ache has been  difco- 
vered in other infects, as appears by a paper of Dr. Corra- 
dori, inferted in the Giornale fifcio-medico of Brugnatelli, 
Part I. . The experiments were made in the town of Prato, 
where the property of fome infects to eure the tooth-ache 
had been known among the peafants, even before any thing 
twas publithed on the fubje& by Gerbi and Comparini. A 
certain Luigi Mari is here made to affert, that he laid hold 
ef about a dozen of thefe infects with his fingers, and heaped 

them 
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them over each other, by which means his fingers, for a 
whole year, though he daily wafhed his hands, were en- 
dowed with the property of curing the tooth-ache, by merely 
touching the affe¢ted tooth. The author of the letter affirms, 
that the following method will always afford relief. The 
infect defcribed by Roffi, in his Fauna Etrufca, under the 
name of carabus chryfocephalus, is to be held for fome mi- 
nutes between the thumb and the fore-finger, and the dif- 
eafed tooth and the gums are to be afterwards touched with 
that finger.. If the pain does not ceafe on the firft touching, 
the finger is to be well dried, and mutt be applied to the in- - 
fest again, and then to the tooth; and this is to be conti- 
nued alternately till the pain ceafes entirely. M. Cypriani 
afferts, that he cured every cafe of the tooth-ache, without 
-exception, by this method, within the fpace of eight or nine 
minutes. 

More infects poffefs the like property, and experiments 
made with the following were equally fuccefsful.. The cara- 
bus ferrugineus of Fabricius; the coccinella feptem punc- 
tata (the lady bird); the chry/omela populi, and the chry/o- 
mela fanguinolenta. It would appear that this property be- 
Jongs to various kinds of the coleopéera. 

The idea of thefe infets being endowed with the property 
of curing the tooth-ache is not confined to Italy; for 
Dr. Hirfch, dentift to the court of Weimar, afferts (Ver- 
kundiger, September 24, 1798,) that he employed them 
with the happiefi effect, except in fome cafes where his pa- 
tients were females. Dr. Hirfch fays, that he took that 
fmall infect, found commonly among corn, coccinella /eptem- 
punGata, and bruifed it between his fingers. He then rub- 
bed the fingers with which he had bruifed it, till they be- 
came warm at the points, and touched with them the un- 
found parts of the gums, as well as the difeafed tooth. Dr.. 
Hirfch adds, that he made the fame experiment a few days 
after, with equal fuceefs, though he had not bruifed a new 
infe& with his fingers, He p inp to think, though the 
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other authors we have quoted do not mention the circum~ 
ftance, that, to infure the efficacy of the procefs, the infeé 
* fhould ‘be alive; becaufe when dead, its internal parts, in 
which he prefumes the virtue chiefly refides, become dried 
up, leaving only the wings and an empty fhell; and there- 
fore propofes to phyficians, to turn their attention to the 
finding out of fome method for preferving the virtue of the 
infe@t, fo that its efficacy may be in full vigour throughout 
the year. 

Profeffor Gerbi’s work on the virtues faid to be poffeffed 
by the antiodontalgicus was firft announced in this country 
by Dr. Beddoes, in a paper publifhed m the Monthly Ma- 
gazine for November 1796; but in fuch a cautious manner 
as evidently to fhew that he was afraid an improper degree 
of credulity might be afcribed to him. He has however 
propofed, that impregnated fhamoy leather fhould be import- 
ed by the way of Leghorn; butas the virtue feems to belong 
to feveral coleoptera in this country, fuch an importation is 
unneceflary. The impregnating of leather (other fubftances 
might alfo be tried) by rubbing it with the infects, ‘feems a 
good way of realifing what has been propofed by Dr. Hirfch. 

The fear of having credulity imputed fhould never hinder 
the publication of phyfical facts, announced by men of learn- 
ing and reputation, however unaccountable they may ap- 
pear; for, noone will pretend that we already are acquainted 
with all the laws of nature: on the contrary, they ought to 
be made generally known, that their truth or falfehood may 
be eftablifhed by numerous experiments, efpecially when, 
as in the prefent inftance, the means are fo much within 
the reach of every perfon who may wifh to determine the 
matter for himfelf. 

While on the fubject of tooth-ache, we may add, for the 
information of thofe who have not perufed Dr, Beddoes’ in- 
genious publications on the medicinal effects of factitious 
airs, that charcoal has been found to relieve the pain. “Mr, 
Sandford, to a letter on the virtues of ‘charcoal, addreffed ta 

Dr. 


Van-Marum’s Gazometer, 8c. 83 
Dr. Beddoes, fubjoins the. following P. $.—“ A lady to 
whom I recommended the ufe of charcoal-powder as a den- 
tifrice, was fubjeét at times. to violent tooth-achce, from one 
of the dentes fapientiz that was become carious. She one 
day, when in great pain, filled the cavity of the tooth with 
the charcoal dentifrice, and was furprifed to find herfelfin a 
few feconds free from pain. It might probably be urged, 
that any fubftance filling the hollow of the tooth mechani- 
cally, and thereby preventing the accefs of atmofpheric air, 
would produce the fame effe&t: but I am rather inclined to 
attribute the éemporary good effect experienced in, this 
cafe, to the power,of the charcoal *. 


XVIII. Defcription of the Gazometer. invented by M. Van 
Marum and his Apparatus for producing Water, by, the 
Combujiion, of Hydrogen in\Oxygen Gaz. From the An- 
nales de.Chemie, Vol. XII. 


Tue yeffel 11 inches in diameter, containing the air or 
Zaz to be employed, is reprefented by A, The mouth of it - 
is clofed by a brafs cover {crewed upon it, and furnifhed with - 
three cocks B, C, D. On the cock B is ferewed)a copper 
fyphon EF, haying its end F ferewed upon another brafs 
tube open at the bottom, reprefented by the dotted lines 
GG, and which defcends within the brafs cylinder Hj which 
is open at,the top. To the lower, part of the cock B is ce- 
mented a glafs tube II, which is open at the lower end 
near the bottom of the glafs. _ When the cock B isiopened, 
sthe tubes G G, F E, 1.1, make only one fyphon;, from 
which, when it is completely full, and. the water|in both 
yeflels does not ftand on the fame horizontal line, the svater 


* Any of our readers who try this fimple application, will ob! ige us by 
‘communicating the refult, to determine, whether charcoal be a remedy for 
the tooth-ache, or whether we muft attribute the above cafe’ toa natural 
ceffation of pain. 
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will be; conveyed from that veflel where it has the greateft 
height into the other, until the water in both be of the fame 
height. For example, when the water in the cylinder H 
ftands at K, and in the glafs A at L (in which cafe we muft 
fuppofe the cock D open that the air may efcape), the water 
will continue to flow from H into A till it ftands at the fame 
horizontal line. 

‘The higher the water K is raifed in H the greater is the 
weight of the column, and the quicker the efcape of the air. 
By thefe means M, Vén Marum obtains what Meffieurs La- 
voifier and Meufnier call preffure in the ¢azometer, merely 
by the higher level of the furface K over L. That the height 
of the water in H may be obferved, a glafs tube M M about 
1}inch in diameter, and conneéted with it, is placed be- 
tween H and A, in which the water will always have the 
fame altitude as in H. An ivory feale, divided into inches 
and lines; faftened to a cork ball, floats upon this water, and 
ferves to thew the difference of the altitudes of the water at 
L and K. 

The cock N, fitted to the top of the open cylinder O, ferves, 
together with the cock P, to preferve the preffure perfectly 
uniform. ‘Suppofe, for example, that a conftant preffure of 
water of two inches high was required, as much water muft 
be fuffered to flow continually into Has ‘is equal in bulk to 
the quantity of water that this preflure of two inches forces 
from EL into A. For this purpofe, fill the cylinder O with 
water to the height of {eur inches, and turn the cock N un- 
til the preffure of the four inches of water, which is main- 
tamed, by the cock P, forces through N into H a ‘quantity 
of water exactly equal to the quantity that the preffure of 
two inches forces from H into A, The index Q of the cock 
N, and the feale RS, ferve to give to the cock N the exa& 
opening required; this having been determined beforehand, 
and the feale divided accordingly, 

The‘cock N begins to open when the index R is turned 
towards S ; and, for this reafon, the gradation of the feale 
ff begins 
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begins at R. When the index is in a vertical pofition, the 
cock is completely open. 

_ As it might perhaps be difficult to give to the cock P, 
which is connected with a ciftern of water, fuch an opening 
as not to permit more water to flow through it than necef- 
fary for preferying a height of four inches in the cylinder O, 
a wafte pipe TT is applied at this height, which fuffers all 
the fuperfluous water of the cock P to run off. In order 
that it may be more conveniently obferved, whether the cock 
P has a fufficient opening for maintaining a four-inch. co- 
Jumn of water, a glafstube U, marked at the required height, 
is applied on the outfide, connected with the cylinder O. 

To fill this gazometer, nothing more is neceffary than to 
let water run out from the cylinder H. For this purpofe, 
the cock V muft be opened. until the water in H fiands 
Jower than that in-A. The cock D, and the cock W, ftand- 
ing over the bell X, are then opened. The air contained in 
X rifes through the plable tube YY into A. This filling 
may be continued, by leaving the cock V open, that the 
water which proceeds through the fyphon from A to H may 
run out, and the furface of the water in H ftand always a 
few inches lower than that in A. At the fame time the 
bell X is to be fupplied with new’ gas in the ufual manner, 
When the operation of filling is completed, the cock V is 
to be fhut, and that at Z opened ; the lower part of the open- 
ing of the key of which is in the fame horizontal line with 
zero of the feale, which fhews in cubic inches the altitude 
of the water in A. By thefe means the water falls no lower 
in A than to the above-mentioned line; and A is confe- 
quently filled with air to the beginning of the feale a4. Be- 
fore the cock D is fhut, care muft be taken that the water in 
the bell X do not ftand higher than the water that furrounds 
it in its tub, which may be effected, if the bell be de- 
preffed in the tub till the internal and external altitude of 
the water be perfectly equal; and the air in A will then be 
of the fame denfity as that of the atmofphere, 

! G 4 The 
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The gazometer is furnifhed with a thermometer f fs 
which i is fo cemented with fealing wax into a piece of. cop- 
per % that the bulb of it.is within the gazometer. By thefe 
means the temperature of the air ufed may be known, and 
its weight accurately afcertained. The tripod on which the 
gazometer ftands facilitates the adjuftment of the apparatus, 
and a brafs bottom fcrewed upon the tripod is furnifhed 

‘with a brafs rim or lip to receive the glafs A and keep it faft 
in its place. Exaétly at the upper level of this rim the, fcale 
aé commences, The {cale is of ivory, and faftened.on a flip 
of brafs, and at the ends are two fquare pieces of brafs, by 
which it is made faft, by means of two ferews, to the, cover 
at the top, and to.the before-mentioned lip. _The-fcale is 
divided i in the common method, by pouring equal meafures 
of water (fuppofe 2 cubic inches) into the glafs, and mark- 
ing the height of each on the feale, or, as the glafles are 
nearly cylindrical except at the neck, it may, be fuficient 
to ufe at once 32 cubic inches, and divide the height,into 
16 equal parts ;, the. neck of the yeflel mutt be divided, as 
above, by 2, cubic inches at a time, 

To explain the ufe of the gazometer it is only sy es nee to 
fhew how the fyphon GF EI is filled at the:;commence- 
ment of the experiment, This is done almoft in the fame 
manner in which M, Lavoifier filled the fyphon, which »he 
employed in order to, fill the lamp ufed in the. experiment 


refpecting the combuftion of oil *.. The method is as fol-: 


lows ;—The two cocks N and P are.to be openedat the fame 
time, and to be kept fo until the cylinder H is completely 
filled with water. The pipe G G, which is open both above 
and below, as the crooked pipe F E is not yet joined: to it at 


F, will be filled at the fame time with the cylinder. The tube. 


G G is then to be fhut below by. the cock 4. This cock is 


fixed into a piece of brafs, which is faftened in the cylindep 


H by four ferews, the heads of which may be {een at 2,4, 2, 7. 
To this piece of metal, made hollow in a perpendicular direc~ 


* See his Chemiftry, Paris edit, 1789, page 495. , 
uon, 
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tion, is foldered the tube GG, which touches the infide of 
the cylinder H, and is made faft at the top by a piece of 
brafs, which is fcrewed to the interior edge of the cylinder 
by two fcrews, the heads of which are feen at K.. As foon, 
therefore, as > is fhut, the crooked pipe FE is to be ferewed 
to GG and the cock B. The cock B is fhut, the {crew 7 is 
to be unferewed to open the tube at that place, and water 
poured by means of a funnel into the orifice thus opened. 
“As foon as the pipe EF is full, the orifice is again fhut. 
The cock 4 being then opened, and afterwards B, fo much 
water runs from H, through the fyphon GF EJ, that A will 
be completely filled, if care be taken, by opening the cocks 
N and P, that the water in H ftand always higher than that 
in A. To haften the filling of the glafs A, it will be con- 
venient to fill the cylinder H almoft entirely. 

In order that the bent pipe EF may be faftened air tight to 
the cock B, and the tube G G, without turning it round, each 
end of EF is ground to fit conically the places intended tore- 
ceive them, and is prefied home by the following contrivance: 
Fig. 2. reprefents a fection paffing through the axis of this 
part of the apparatus. The part aa, which is furnithed 
with a fhoulder, is flipped into the hollow c of the cock B; 
and the female fcrew dd, by means of its fhoulder ff, when 
turned upon the ferew ¢e, prefles the conical part aa into ¢. 
The conical piece of the other end F of the pipe EF, is ad- 
jufted in the fame manner into a piece of copper foldered to 
the tube GG. All the tubes of this apparatus are adjufted 
to their refpective cocks in. the fame manner. It will be 
fufficient to. ereafe flightly the furface of any of thefe conical 
pieces, before it is put in its place, to prevent all communi- 
cation with the air of the atmofphere. 

The balloon, for the compofition of water, placed upon its 
tripod between the gazometers, differs from that of Lavoifier, 
principally in the manner,of {hutting it in order to prevent 
the entrance of air., For this purpofe there is a rim of 
‘ae aa (fig. 3.) fixed on the neck of the balloon, by 


means 
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means sof plafter of Paris, which, that it may afford no > pats 
fage to the atmofpheric air, is coated over with common 
cement above the edge of the band aa, as may be feen at 
£5; and this cement is covered with a ftripe of linen ¢c, a 
quarter of an inch in breadth, dipped in the white of an egg 
mixed with lime. The rim of copper aa, has a copper ring 
dd, foldered to it at right angles; and on which the plate 
of copper ee is ground, in fuch a manner that it is fuf- 
ficient to greafe {lightly the upper furface of the ring dd, 
when a vacuum is to be made, taking care to apply fo little 
greafe that it may not penetrate into the balloon. To ex- 
hauft the balloon there is a cock which communicates by a 
bent tube with an air pump placed behind the balloon ; and 
to prevent the working of the air pump from faa the. 
balloon, this bent tube is made in part of elaftic gum. 

*' The plate of copper ¢e¢ is kept down upon the ring dd 
by fix ferews, two°of which may be feen at ff, placed at 
equal diftances around the neck of the balloon, and by 
means of which the plate ee may be made to prefs very 
ftrongly on the ring ¢d, on turning thefe ferews by the help 
of akey. Both a the gazometers are made to fhut in the 
fame manner. 

The inferior furface of the plate ee is covered, as far as It 
covers the opening of the balloon, by a thin plate of pure 
filver, in order that the vapours formed during the experi- 
ment may not touch the copper. For the fame reafon the 
bent tube /m, in the balloon, is alfo made of pure filver. 
At the extremity of this tube is a piece of platina, having a 
very fmall aperture, fearcely fufficient to afford a paffage to 
a very fine needle. The part 2, which ferves as a conductor 
to kindle the hydrogen gaz by an eleétric fpark, is alfo made 
of platina, as far as it is not enclofed in the olafs tube 60, by 
which it is infulated. I have preferred platina for thefe 
two parts, in order to prevent the oxydation of the metal, 
which the heat produced by the combuftion of the hydrogen. 
gaz in oxygen might occafion, Fhe Sg Pp pr, which 


ferve 
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ferve to condu& the gazes into the balloon, are made of 
glafs, and cemented into the copper tubes gg, which have 
conical extremities like thofe above defcribed to fix them on 
the cocks. Thefe glafs tubes are raifed a little above 
the edge of the cylinder H, to prevent the water from 
paffing into the balloon, fhould you happen to fill one of the 
glaffes A, and negleét to fhut well the cock C. 

It will be proper to make the glaffes A, pretty large, if 
they can be procured fo, in order that the gazometers may 
contain the more air. It will however be beft to make 
them rather high (28 or 30 inches) than wide, in order 
that the exaétnefs of the fcale 25 may not be diminithed. 
M. Van Marum anfwers an objection which he lays may 
pofiibly be urged againft this apparatus, namely, that the 
combuftion is obliged to be fufpended every time that the 
gazometers need to be replenifhed with either oxygen or 
hydrogen. He fays this is no folid objeétion, as he finds 
that, fince he ufed platina for conveying the eleétric fpark, 
he never fails to kindle the hydrogen the firft moment it 
enters the balloon; and that, befides, the combuftion of a 
cubic foot of hydrogen gaz, in order that the water produced 
may not contain acid, ought to take fix hours. Thole who 
with to make experiments of longer duration, have only to 
attach two other gazometers ; by which means, while the 
one fet is emptying, the other may he replenithed. 

For this purpofe it will be neceffary to have, inftead of 
the cock w, two cocks Z 1, Z 2, (fig. 4) {crewed to a piece 
of copper fixed to the cover of the balloon ; and by which. 
each of thefe cocks has a communication with the bent tube 
In ™, by: means of two holes x, x, which proceed obliquely 
through this piece, and end in the tube 7. The firft gazo- 
meter, which communicates with the balloon by sy cock 
Zi, being almoft emptied, the cock Z2, of the fecond 
gazometer, may be opened, after having made the preffure 
jn the fecond gazometer equal to that's in the firft. It is 
gvident that the preflures of thefe two gazometers being 

equal, 
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equal, the velocity with which the hydrogen gaz enters the 
balloon, will not experience the leaft change, When. the 
firft gazometer is entirely empty, the cock Z1_is tut, and 
the firft gazometer is filled; and the. cock-Z1 is nat opened 
till a little before the fecond gazometer is totally. gmptied, 
The fecond gazometer is then.to be filled again, and in. this 
manner the combuftion of hydrogen gaz may be continued 
by thefe gazometers to any length of time without 1 interrup- 
tion. To introduce. the oxygen gaz without interruption 
imto the balloon by means of two gazometers, it will be 
fuficient that the two cocks, which form a communication 
between the gazometers and the balloon, be immediately 
fixed in ‘the covering of the latter. ’ 

Both halyes of the apparatus being fimilar, the letters of 
reference are only marked on that part which is given in 
outline upon the plate. 


EX. On the Choice of Steel, and the' Methods of bardining 
_and tempering it. By Mr. S. Varzer. Communicated by 
the Author. 


Ir feldom happens that theory and practice are united in 
the fame individual: the man of fcience often labours 
under a great difadvantage (notwithftanding his excellent 
theories) for want of the experience of the practitioner, and 
the practical man feldom has.a theory to guide him. He 
knows from experience that certain things or operations will 
produce a particular effect, but can give no. reafon why. 
“His application to bufinefs has not allowed him. time. to 


fearch into caufes, nor to reafon upon effects ; and it would be, y 


difficult to perfuade this ufeful clafs of men how much theo- 
retical knowledge might be gained by applying their lei- 
fure hours to Ae and how much pleafure might be de- 
rived from thus uniting theory with practice, which e mu- 
tually affit each ty 


: 
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"f was led to thefe reflections by reading Mr. Collier’s 
paper on iron and feel (inferted in the firft number of your 
excellent magazine), in which he gives fome methods of 
hardening and tempering fteel; and concludes by faying, 
that the fprings for penknives are covered over with oil be- 
‘fore they are expofed ‘to the fire to be tempered, but gives 
no reafon for that application. I fhall therefore ath semen 
to fupply that defe&, and add fome other obfervations on. 
the management of fieel, conceiving that any ufeful hint 
on a fubject, fo univerfally applicable to the manufactories 
of ‘this country ‘wilf be of general benefit, Tt is fubje& 
of the firft importance to the practical mechanic: take this 

ufeful fabftance away, and he would be utterly incapable of 
proceeding one f{tep forward, and would foon be convinced 
that ftecl is of more value than gold itfelf. 

For ordinary purpofes, the method noticed by Mr. Collier 
will anfwer very well, both for hardening and tempering; 
but i many cafes it is neceffary that the fteel fhould be of 
the beft quality, and be both hardened and tempered in fuch 
a manner as to preferve the greateft hardnefs poffible without 
brittlenefs ; and fteel is of more or lefs value in propértion 
as it poffeffes this property in a greater or lefs degree. 

Steel, when foft, can be wrought into almoft any form as 
well as iron, welding excepted, of which the better forts, 
particularly caft fteel, are incapable. It can be forged, filed, 
turned in a lathe, drawn into wire, rolled into large plates, 
&e. &¢. and, when by thefe means brought into the defired 
form, it can then be made fo hard as to be capable of cutting 
the hardeft fub{tances (the precious flones excepted), while at 
the fame time it is almoft proof againtt being itfelf worn by 
friction : but in this ftate itis brittle, like all other hard fub- 
flances, and for many purpofes muft have this brittlenefs 
leflened, and this is what is. termed by, workmen, tempering, 
and confifts in giving it certain, degrees of heat according/to 
the temper, defired, whieh may be produced in any degree 
until the whole effeét of hardening is deftroyed, and the'fteel 


is 
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is reduced to its foft ftate. Oneach of thefe ‘operations t 
fhall offer a few remarks, proved by long experience; and,. 
firft, on the choice of fteel for fuch purpofes as require the 
beft that can be procured for making cutting inftruments,. 
fuch as gravers, punches, turning tools, chifels, &e. &c. to 
be employed in turning or cutting tempered fteel, and fub- 
ftances that are too. had to be cut by tools made of ordinary 
fteel: for thefe purpofes caft fteel is undoubtedly the beft ; 

but even this fart differs in quality. 

_ The general mode of choofing fuch as is moft fuitable for 
the above purpofes is to break a bar, and obferve its. frac- 
ture, and ta feleét the clofeft grained ; but this mode is not 
always certain, owing to the difference made in the fraéture 
by the fteel being hammered under a greater or lefs degree 
of heat, fteel being much improved by being hammered 
under a low heat, and even when cold; and when over- 

heated, being quite {poiled for the above purpofe. It is ow- 
ing to this circumftance that the beft forts of caft ftecl are 
incapable of being welded as above mentioned. Another 
method is, to harden with as lowa heat as poffible a piece 
of fteel, and then to breakit, and obferve its fra¢ture : but this 
is not wholly to be depended upon; for fome fteel breaks 
with a very clofe grain, and yet is not of a good quality. 

But the fureft method is to have one end of a bar drawn out, 
into a {mall rod under a low heat, an obfcure red for in- 
fiance, or but little above; then heat it as before, and fud- 
denly plunge it into pure cold water: if it proves hard, and 
requires a great force to break it, it is good, let its fraéture. 
be what it may*; and I have always found that the {peci- 
mens that hardened with the loweft heat, and when in that 
ftate required the greateft force to break-them, proved the 

beft fteel. Having thus feleCted fteel fit for the required ufe, 


* This circumftance deferves particular attention, as workmen, in ge- 
neral, rejeét fuch fteel as breaks with a coarfe fraCture, even though it 
be of fuch a quality as to require a great force to break it, after bemg 
hardened, 

and, 
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and, with the precautions already noticed, giyen it the pro- 
per form, it may be hardened; but the fame method will 
not anfwer for all. purpofes. Some pieces, from, their fize 
and figure, are very difficult to be hardened ; if they are 
large, they heat the water in immediate contact with them, 
and the heat is communicated to the reft of the water, fo 
faft that it prevents the pieces from. being cooled quick 
enough to produce the defired effect: this is in part pre- 
vented by continually moving the piece about in the water ; 
but when too large to be hardened by this method, a ftream 
of watér mut “a4 employed ; and for fuch pieces as the face 
of large anyils, a birch broom is, ufed with advantage, to 
break the bubbles that are formed by the continual difen- 
gagement of air, and which, if not {wept away, would’ prevent 
that intimate contact and.uniform fucceflion of the ftream 
neceflary to produce the degree of hardnefs requized.. Other 
articles, from their length, are difficult, and almoft impof- 
fible to be made hard without bending, or otherwile altering 
their figure: this circumftance oceafions a. great deal of 
trouble ; end many a piece of work is fpoiled, after a good 
deal of labour has been beftowed upon it. The method that 
has fucceeded belt with me is, either to inclofe the piece or 
pieces intended to be hardened in an iron cafe or box, open 
at one end (for the more ready dropping the pieces into the 
water), and giving it a flow, yet regular heat; then to take 
the cafe out of the fire, and drop the pieces into the water 
in fuch manner as will allow them to. come as little as_pof- 
fible in contaét with the air. This method anfwers two 
good purpofes.at once, caufing the heat to be more equally 
applied, and preventing the contaét of the air, and of courfe 
any {caling ; and when the work has been polithed and well 
defended from the air, it comes out nearly as.clean as it 
was before. When the greateft poffible hardnefs is re- 
guired, it may be obtained by ufing quickfilver inftead of 
water; but this can only be employed for fmall articles. 
For a La fteel is required to have a fuperior degree 

of 
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of hardnefs given to its furface, fuch as in the cafe of files, 
&c. This is obtained by ufing a coarfe powder made of lea- 
ther flightly burned, hair or forte either in rafpings or in 
powder: this is mixed with a little common falt, and the 
files, when juft red hot, are thruft into a heap of this powder, 
fome of which adhering to their furface is carried into the 
fire with them, and gives them a cafe hardening: the falt 
fluxes upon their furface, and defends them from the air 
while paffing from the fire into the trough of water, into 
which they are plunged to harden. The workmen fay, the 
Jonger this water is ufed for this purpofe the better. 

We are now come to the laft procefs called tempering, 
for one method of which fee Mr. Collier’s paper; but that 
“method cannot be conveniently applied in all cafes, and has 
feveral difadvantages, fome of which I fhall mention. “Firft, 
each piece muft be made bright that the change of colour 
may be better feen, and muft be heated fingly or nearly fo ; 
apd pieces of irrerular figure cannot be made to receive an 
equal degree of heat in all their parts, fo that fome will be 
fofter than others. Thefe circumftances would retard the 
manufactory of many articles very much, and prevent their 
being afforded at the prefent prices, fuch as the fprings of 
gun locks, door locks, various articles in clock and watch 
work, &e. &e. The neceflity of making them bright 
enough to mark the change of colour is obviated by fmear- 
ing them with oil or tallow, which helps to apply the heat 
more uniformly, and marks the temper as well as by obfery- 
ing the colour, or nearly fo; or by putting the things to be 
tempered into a proper veffel, and adding fo much oil or 
tallow as will cover them, and then holding them over the 
fire or the flame of a lamp until a fufficient heat is given. 
By this means the moft irregular pieces may be uniformly 
heated, and, great numbers maybe done at ong time, and 
with great certainty: thus are clock and watch pinions, 
watch verges, balances, &e, tempered; fometimes, many 
"dozens at once; and no more time is neceffary for the 
\ whole 
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whole than would be for one fingle article. The requifite 
temper may be known by the following circumftances: 
When fuch a heat is given that the tallow is firft obferved to 
fmoke, it indicates the fame temper as that called a ftraw 
colour: this will reduce the hardnefs but little; but if the 
. heat is continued until the {moke becomes more abundant, 
and of a darker colour, it will be equal to a brown, and 
indicates a temper that may be wrought—that is, which 
may be turned or filed, but with difficulty, and only when a 
mild fort of fteel is employed. If the tallow be heated fo as 
to yield a black fmoke, and {till more abundant, this will de- . 
note a purple temper; and if the fteel is good, it will now 
work more pleafantly, though ftill hard enough to wear well 
in machinery. The next degree may be known by the 
tallow taking fire if a lighted body is prefented to it, but 
yet not fo hot as to continue to burn when the light is with- 
drawn; this would equal a full blue colour. Increafe the 
heat till the tallow continue to burn, being once lighted, 
and this will denote a pale blue: and if the whole of the 
' tallow be allowed to burn away, or to burn dry, as the 
workmen call it, it giveswhat clock-makers moftly ufe for their- 
work. Farther tallow is ufelefs; afmall degree of heat 
more would juft be feen in a dark place, or the loweft 
degree of a red heat: fuch is the temper given to the fprings 
for coaches, &c. Thus I have given a reafon why oil or 
tallow is made ufe of, and given you the parallel decrees of 
temper which by a dry heat. are obferved by the change of 
colour only. The method of hardening in quickfilver is of 
great ufe where a fuperior degree of hardnefs is required ; 
and good fieel fo hardened, when the precautions before 
mentioned are duly attended to, will cut glafs like a diamond, 
and turn or cut other fteel at fo high a temper as to differ 
but little from quite hard.—Perhaps at a future time I may 
give you a method by which this hardeft of fteel may alfo 
be worked with confiderable eafe, and the cafes in which I 
have applied it to advantage. 
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GERMANY. 


Ox the oth of Auguft aft the Academy of Sciences at 
Berlin held a public fitting in honour of his Majefty’s birth- 
day, on which occafion the following prize. eer ae 

announced: Sa tol? 


MATHEMATIGS. 


The mathematical clafs had propofed for the year 1798 
the following prize-queftion : | 

«° As the dchauis of the ableft aftronomets have left fever al 
points reipecting the variation in the obliquity of the ecliptic 
to. be explained, the Academy invites the Learned to turn 
their attention to this fubjeét once. more, and will adjudge 
the prize to that paper which fhall contain the moft inte- 
re{ting refearches on it. / 

‘* One paper only on this queftion has been tranfmitted to 
the academy, with the motto Tamen u/que recurret 3 the 
author of which feems well acquainted with the fubjeét, and 
fully capable to examine it thoroughly. In many places he 
has followed the calculations of M. Schubert, publifhed in 
the tenth volume of the New Tranfaétions of the Imperial 
Academy of Peterfburgh; and has brought together, in a 
fmall compafs, a great many eae refults. As the 
fhortnefs of the time, however, did not permit him to give 
his own obfervations at fafficient leng oth, and as the objet 
of the academy was to fee removed, as far as poffible, the 
difficulties with which the fubject is _ftill attended, it ‘has 
refolved to propofe the queflion agam for the year 1802, with 
a double prize; and, to place its meaning in a see 
point of view, requefis, the learned, and the author of the 
above-mentioned paper in particular, to attend to the follow- 

“ing 
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ing confiderations :—In regard to obfervations of the obli- 
‘quity of the ecliptic, aftronomers do not appear to be yet 
fully agreed. The academy wifhes, therefore, that’ thefe 
obfervations may be carefully examined, and particularly 
that the following queftion may be explained: How far can 
the old obfervations be employed with advantage, and | how 
far back may we venture to go in making ufe of them ?—In 
regard to the theory, one of its moft important principles, 
without doubt, is to determine the maffes of the perturbing 
planets, and efpecially of Venus. The academy defires that 
thefe may be deduced from principles independent of the 
obliquity of the ecliptic; and, above all, that the candidates 
will endeavour ta difcover how the mafs of Venus may be 
determined from confidering the motion of the nodes, not- 
withftanding the difficulties which the movement of the 
ecliptic oppofes to this refearch ; and alfo how a {maller mafs 
affigned to Venus than that found by M. de la Grange, 
would agree with the motion of the apogeum of the fun, as 
the contrary feems to arifé from the formule of that great 
geometer. Laftly, how far Herfchel’s obfervations of the 
fatellites of Uranus are fufficient to determine the maf of 
that planet.—The application of the general folution of the 
problem, would become much more ufeful, if none of the 
planets were omitted to be taken into confideration ; for in 
that cafe the equations, which arife, might be compared 
with thofe obtained by M. de la Grange, by his folution. 
And, on this occafion, the queftion propofed by himfelf will 
occur, viz. Whether the maffes of the planets, let them be 
what they may, provided they are pofitive, will give the equa- 
tions at all times with pofitive and unequal roots ?—In regard 
to the mean values, the maximum and minimum, the petite 
of ‘the variation, &c. fhould any direct method be difco- 
yered of determining them, it would be neceffary that the 
author, confidering the complex nature of analytical ex- 
preflions, fhould be as accurate in his calculations as pof- 


fible; but if they are determined by repeated trials, it is 
Ha required 
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required that the author will at leaft bring proofs 2 pofteriori, 
that the refults found are fubjeé to no doubt. To conelude, 
the academy is far from requiring that all thefe conditions 
fhould be fully and completely complied with. It will, 
without hefitation, adjudge the prize to that paper which 
fhall prefent new and fatisfa€tory conclufions im’ regard to 
one article only of fo abftrufe a matter; for it has given 
fuch extent to the queftion, merely to open a wider field to. 
thofe who are fond of employing their time in aftronomicak 
refearches.”’ 
BELLES LETTRES. 


The clafs of the Belles Lettres has announced the follow- 
ing prize-queftion for the year 1800: 


On the Goths and Gothicifm. 


“zy, Had the Goths, as a nation particularly diftin- 
guifhed among thofe which overturned the Roman empire 
in its decline, any thing peculiar either in their difpofition, 
laws, manners, and cuftoms, or in regard to their litera- 
ture and arts ? 

«2, Are the expreffions Gothic and Gothicifm any thing 
elfe than appellations employed at later periods to indicate 
the general {tate of the arts and fciences after the downfall 
of the Roman empire, and in the middle ages? And, 

‘<3. If this be true, when did the above expreffions begin 
to be introduced into common ufe ?”’ 


PHYSICS. 


The Phyfieal clafs has announced the following queftions : 

' “ The late M. Cothenius having left to the academy, of 
which he was a member, a legacy of a thoufand dollars, and 
two years intereft due on the fame, to be diftributed as 
prizes for anfwers to queftions in agriculture, economy, and 
gardening, the phyfical clafs, to which the difpofal of this 
money was entrufted, finds itfelf at prefent enabled to pro- 
pofe two queftions, at the fame time, in regard to the above 
nek fubjects, 
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fubjeéts, and to offer for the beft paper on either a prize of 
~ a hundred dollars, to. be adjudged in the year 1800. 

«x, As it isa certain fact that the bafe of carben contained 
in the ufual animal and vegetable manures is one of the 
principal articles of nourifhment to plants, what other fub- 
ftances are there which may be fubftituted in agriculture for 
common manure, and may be employed with the like eflen- 
tial advantage for promoting vegetation ? 

< It is requefted thatthofe perfons who propofe anfwering 
this queftion, of fo niuch importance to agriculture, will 
ground their proofs not merely on theory alone, but in par- 
ticular on experiments properly made and accurately ob- 
ferved. 

“<2. By what procefs, and from what feeds, fuch as thofe 
of flax, poppies, the fun-flower, or other oily feeds, which 
can be procured without great expence, or be cultivated in 
abundance, can an oil be extracted, to fupply with advan- 
tage the place of clive oil, and which can be preferved a fuf- 
ficient length of time in a good condition?—The goodnefs 
and quality of oil procured by expreffion, depends, without 
doubt, not only on the nature of the feeds, but alfo on the: 
procefs employed to obtain it. The phyfical clafs withes, 
therefore, that thofe defirous to anfwer this queftion will 
attend to two circumftances, viz. to the feed, that it may be 
of a kind fit for yielding good oil, and alfo to the procefs beft 
calculated to produce it as pure as poffible.” 


Letter from his Pruffian Majefty to the Academy of Sciences 
at Berlin. Read in the Sitting of the 19th of April. 


AFTER procuring the neceflary information refpeéting 
the prefent ftate of the Academy of Sciences at Berlin, it ap- 
pears to me requifite to make fome changes, calculated to 
enfure to that inftitution an exiftence equally honourable 
and ufeful for the public good. 

I cannot conceal from the academy, that its labours, 
gaken in the aggregate, have always appeared to me too little 

H3 direfied 
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dirééted “towards the public benefit?” Tt has confined itfelf 


too much to the difcuffion of abftra& fubjeéts, and to ens © 


riching ‘metaphyfies with fpeculative theories and ‘learned 
difcoveries ; and has’not paid fufficient attention to dire& its 
labours to objects of real utility, the improvement ‘of ‘the 
arts and fciences; a fervice by which the Academy’ of Paris, 
for example, notwithftanding its many defeéts and Vicious 
organifation, formerly diftinguifhed itfelt. I could ‘with 
then that the Academy of Berlin would bwmanife itfelf 
more, if I may ufe the expreffion, than it has hitherto done, 
by giving encouragement to efforts that contribute’ to the 
“happinefs of common life, to the improvement of ‘every 
thing that concerns its wants, and to its conveniences, by 
‘the conftant application of the theory of ‘the feiences to 
things, rather than to fpeculative meditations; that it'would 
excite the national induftry, which fo often makes attempts 
in new channels without fuccefs for want of the neceffary 
knowledge, ‘by furnifhing’ it with’ the principles: fuited’ to 
*that art which it’ exercifes; that it would endeavour ‘to 
purify’the different fyfiems: of moral and literary education 
from many vague and erroneous principles, which  fafhion, 
and the imagination of fome enthufiaftic pedagogues, have 
“Tntrodticed, and which muft degtade future generations ; 
and that it would combat the prejudices and delufions’ of the 
people, as well as the licentious and deftructive efforts of the 
falfe philofophers of the prefent day. 

It is by di recting the labours of the different claffes of the 
academy towards objetts of this nature, and towards’! a 
multitude of others, the influence of which is equally fa- 
jutary to the {tate and to its fubjects, that this inftitution 
can acquire the moft glorious titles to the gratitude of the 
public. The talents of its members authorife me to enter- 
tain great hopes, and feem to have need only of permanent 
impulfe: in a good internal direétion,, It belongs to the 
academy to call forth the principles of) it from» its; own 
bolom, The fallowing are a few general, points, which may 

ferve. 
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ferve asa bafis for a new arrangement. The academy, after 
having maturely weighed them, will make the application 
of them in detail, and will draw up articles of regulation, 
which it will take care to lay before me to receive my ap- 
probation and fignature. 

The ancient regulations of the academy, above ail that of 
the year 1746, will be retained, and put in force fo far as 
they are not abrogated by the new. 

I fhall take care to appoint a prefident diftinguifhed by his 
rank and literary ialents. His duty, above all, being to 
maintain the eftablifhed order, to concentrate and direé the 
labours and talents of the different members towards objeéts 
ufeful to the public and honourable to the academy, to 
watch over the adminiftration of its finances, and be its 
organ with my perfon, it will be neceffary to fix the extent 
and limits of his functions by an exprefs article. 

The economical commiffion of the academy, which, has 
hitherto fubfifted, fhall be abolithed, and its place fupplied by 
a direGtory *.. The members who compoied the commul- 
fion fhall, however be maintained in the enjoyment of their 
penfions, 

The direétory fhall be sae of a prefident, the four di- 
rectors + of the clafles, and twomembers, to be chofennot fram 
the academy, but men of bufinefs, equally diftinguifhed by 
their literary merit, and capable of preferving the neceffary. 
order in the economical ftate of the academy. I propofe for 
filling thefe places, Suarez { privy counfellor of juftice, and 
_Borgftede § privy counfellor of finances, who at the fame 
time will be elected members of the academy. 

»Eyery thing which relates to the general dire@tion of the 
weet as a body, to the maintenance of internal order, 


* The ex-minifter J, Ch. Wo'lner affifted at the fitting of March 29) as 
chief of the economic commiffion for the laft time. 

+H. B. Merian, J. Bernoulli, F. K. Achard, and Ch, G. Selle. 

= Died on the 14th May 1798. 

w Inftalled in the fitting of May 3. 
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the management of its finances, and, above all, the: direc- 
tion of the academy towards objects of public utility, fhall be 
-the province of the directory. Its deliberations fhall be de- 
cided by a plurality of votes. Each member fhall have one,. 
and the prefident two. 

The influence and rights of the directors in their lilies 

feem. alfo to require to be more particularly defined and. re- 
gulated; and the academy will take care to make proyifion 
on this head by an article in its regulations. 
__ The members of the academy fhall be either honorary, or 
ordinary.. The former, not being properly obliged to.en- 
gage in its labours, cannot enjoy any of the lucrative ad- 
vantages of the academy, except in regard to medals,in cafe 
they are prefent. The ordinary members {hall be divided as 
hitherto into four claffes. 

Each clafs fhall be compofed of a direGtor and fix mem- 
bers, which will form a whole of 24 academicians, befides 
the members of the directory. It will be proper to adhere 
in future to that number, and not to admit new members 
but when there are vacancies. There can therefore be no 
new election but when the members of each clafs are below 
fixin number. As at prefent there are clafleswhich haye more, 
it may perhaps be poffible to transfer fome of them to the 
claffes which have not the fixed number, or to thofe which 
have fewer fupernumeraries, in order to eftablith a kind of 
equality between the claffes, and by thefe means to approach 
as near as poffible to the order to be obferved in future. In 
the laft place, the right of eleCting its members fhall be pre-. 
ferved to the academy ; and this eleétion fhall be determined, 
by a plurality of voices of allthe members. I, however, re- 
ferve to myfelf that of confirming or rejecting. 

The Jarge public library at Berlin, as well as the pr 2a 
of natural curiofities, fhall be united in future with the aca- 
demy, and entrufted to its direction. It will be therefore 
neceflary to determine, by a regulating article, the arrange- 
ments to be made in that refpeét ; and as it will be requifite 

that 
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that the principal librarian be an academician, the academy 
will have the lefs hefitation to admit Dr. Biefter * among 
its members, as his. knowledge and literary merit have al- 
ready enfured him the fuffrages of the public. 

_ To conclude, though I am difpofed to preferve to the 
academy the enjoyment and adminiftration of its funds and 
revenues, I, however, referve to myfelf the right of deciding 
more particularly on this fubject, after the new ftate of its 
economy for the next year {hall have been prefented to me 
for fignature. In regard to that of the current year, which 
accompanied the letter of the 28th, it is herewith returned. 


| FREDERICK WILLIAM. 
1798. Received April 11th. - 


Eleéoral Academy of the Ufeful Sciences at Exfort. 


IN the fitting of January 2d, 1798, a paper was read by 
F. von Dalberg, On the gamut and mufical fyftem of the an~ 
éient Hindoos. The author took as the grounds of ‘his’ dif- 
fertation a paper of the late Sir William Jones, publifhed in 
the Afiatic Refearches, and combined with it what he had 
learned during his’ refidence in Italy and England,’ partly 
from the converfation of Richard Johnfon, the friend of Sir 
William Jones, and of others; and partly from manufcripts. ' 
He brought as proofs, that the Hindoos were acquainted 
with the art of noting mufic, not only feveral of their mu- 
fical pieces and a figure of their principal inftrument called 
vina, but alfo their mythology, in which their principal 
tones and notes are perfonified as deities, which haye been 
hitherto unknown. M. von Dalberg obtained figures of 
thefe, collected by Johnfon in India, in order that they might 
be engraved. In the writings of the Hindoos every thing 
is perfonified. According to their ideas, mufic, like all the 
other fine arts, came from heaven. They confider mufical 
sones as real beings which marry other tones; and hence 


* Inftalled in the Sitting of April 26. . 
arifes 
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arifes the affinity of the ete or mitfical se &e. “This 
paper will be printed, ith fe 

-vAt ‘the fame time was read, a paper verre ed to’ ie 
academy by Major George Vega, entitled, “ Mathematical 
confiderations on’ the directions of gravity, the length of a 
pendulum that fwmgs feconds, the method of determining 
the latitude from the true elevation of the pole, and the 
length of a degree of the meridian in different latitudes, by 
means of a folid globe revolving with an equable motion 
round an immoveable axis; as alfo on the form of the fur- 
face of the water in a flate of equilibrium on fuch a2 globe; 
andon the neceffity of correcting the apparent latitudes or 
altitudes of the pole, in order to obtain)the real latitudes; 
both by calculating the diftances of places from their lon- 
gitude and latitude, and alfo by delmeations made on a por- 
tion’ of fuch a globe, upon any projection, at pleafure;)re- 
gard. being ha¢ to the {pheroidal form of our earth.’ 

M. Burckhardt tranfmitted to the academy a paper under 
the following title, which was alfo read: *¢ On the employ- 
ment of combinatory analyfis for determining the’ fines, 
tangents, &c. of the {um of feveral angles, when the fines, 
tangents, &c. of fingle angles are given.” ast 

A paper was tranfmitted likewife from M. Topfery on the 
doétrine of combination, and its application to analyfis.,' 

In the (fitting of February 3, was read a paper on the 
Hoixa Meyaan, tranfmitted by Dr. W. G. Tennemannat Jena. 
In this paper, which will appear in the Tranfaétions of the 
Academy, the author endeavours to fhew, that the forcalled 
magna ethica of Ariftotle are an extract fram thafe of Nico~ 
machus. ; 

Some remarks were ee read by M. Zizman on: the 
cultivation and employment of the monarda (ofwego-tea} 
as a fpice. The author found the monarda Sftubofie and 
didyma Lixn. to be plants; the leaves, flowers, and, im pars 


_ticular, the feeds of which might be fubftituted for many 
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kinds of fpiceries. The leaves, befides other ufes, may be 
employed as tea; the flowers improve the tafte of brandy, 
and give it a flavour hike that of peaches, &c. The mof im- 
portant part, however, is the feeds. The author defcribed 
the method of cultivating this plant, and alfo of preferving it. 
Profeffor Trommfdorf at Erfort tran{mitted a paper entitled, 
“Collections towards a more accurate knowledge ‘of the 
nature of Strontian earth.” 


FRANCE. 


IN the public fitting of the National Inftitute Vende- 
miaire'15, after anaccount had been read, by the fecretary 
of each clais, of the labours of the Inftitute, C. Camus gave 
an account'of the labours undertaken by the Inftitute asa 
body, or executed under its direétion. 

°C. Cuvier read a learned though fimple and clear memoir 
on an animal, bones of which are found in the plaiter ftone 
inthe neighbourhood of Paris. He began by explaining 
how a fingle-bone, efpecially if it belong to the head, or an 
articulation, is: fufficient to make known very nearly the 
whole ftru@ture of an animal, refpeéting which  naturalifis 
have no other knowledge. A tooth, for example, faid:-he, 
indicates whether an animal is carniyorous, or feeds upon 

_vegetables. If it is carnivorous, its ftomach is formed ina 
certain manner; the animal unites with the means of attack 
and defence the agility neceflary to reach its prey: its feet 
mutt have a certain form: in a word, it has all the habits 
‘common to that kind of animals, &c. After explaining 
this principle; C. Cuvier applied it to the bones found in 
the quarries of plafter flone, and which are fo abundant 
that not a decade pafles but the workmen break feveral of 
them in digging out the ftones, He examined a great. many 
of thefe bones, and thinks himfelf authorifed to affert, that 
they belong to a graminivorous animal fimilar to the camel, 
pot now exifling alive in any known country, . 

C, Dé- 
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C. Défeffarts produced fome new facts in fupport of his 


fyftem, that the natural {mall-pox may be rendered much 
more favourable by the proper ufe of fome mercurial appli- 
cations. He, however, expreffed a with of feeing inocu- 
lation become more general, and that this cruel malady 
may be altogether deftroyed by weakening its malignity. 

C. Bougainville, diftinguifhed both as a writer and.ana- 
vigator, read the firft part of his Hiftorical Eflay on Ancient 
and Modern Navigation in high northern latitudes. 

C. Langles read a memoir on the language and literature 
of the Arabs. 

C. Lacepede fhewed, from the induftry difplayed by birds 
in the ftru@ture of their nefts, the meafure of the different 
degrees of their inftinét, and of the attachment they have 
to their females and young. 

A friend read for C. Roederer an explanation of the mo- 
tives which induced his clafs to propofe as the fubject of a 
prize, ‘‘ An examination of the inftitutions beft calculated 
to lay a foundation for morality among nations.” 

C. Fourcroy gave the refult of fome experiments which 
he made in concert with C. Vauquelin, to analife the ftone 
formed in the human bladder. Thefe: two chemifts think 
it poffible to diffolve in the living fubje&t this fatal accumu- 
lation, which occafions the moft acute pains ; and they hope 

‘that the refult of their labours will render unneceffary in 
moft cafes the dangerous operation of cutting *. This will 
form a new benefit of chemiftry, already fo ufeful in its ap- 
plication to the arts of induftry. 

The fitting was terminated by C. Ducis reading his Epitre 
2 Vien on the great revolution which has taken place in 
painting fince the middle of the prefent century, a revolu- 
tion which he chiefly afcribed to the precepts and ener 
of Vien. 

* Water impregnated with carbonic acid gas, and drank for fome time 
as a common beverage, has been found todiffolve the ftene. Eprr. 
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MISCELLANEOUS. 


BOTANY. 


THE plants brought from America and the Weft Indies 
by Captain Baudin, and contained in a hundred and fifty 
boxes, are inahigh ftate of vegetation. Several of them 
have produced flowers, fuch as a fpecies of bignonia, (big- 
nonia pentaphylia L.) Its flowers, of a fleth colour, are larger 
than thofe of the cata/pa, and have the fame form. -A kind 
of tournefortia, which appears new ; an euphorbia, the leaves 
of which are of an agreeable green colour, and have a little 
refemblance to thofe of the fumach ; and, laftly, the jatrapha 
goffipifolia L.- The lait has begun to exhibit fruit. 

Among this great variety of foreign trees there are fome 
which. it is hoped may be naturalifed in the fouthern de- 
partments of France, fuch as the alligator pear (/aurus per-~ 
fea L), a tree which the Spaniards tranfplanted from the New 
World to the kingdom of Valencia, .where it produces fruit. 
Its fruit is pulpy, of the fize of a very large pear, andiis eat 
with) falt. and pepper. The papaw tree. (carica papaya L), 
There are alfo feveral alimentary plants, fuch as two kinds. 
of yams, diofcorea alata and. diofcorea aculeata, with;the 
white and red potatoe, convolvulus batatas, &e. 

Among the curious plants are remarked in particular.a 
fpecies of fern, the ftem of which is three feet and a half in. 
height and three inches in diameter, and is at prefent termi~ 
nated by two leaves more than two feet in length, and hay- 
ing very fine and equal divifions. 

The four kinds of palms begin to fhoot, and above all the 
cabbage palm. Thefe majeftic trees feem likely to become 
naturalifed to the climate of France. 


A SINGULAR PHENOMENON IN REGARD TO CREAM, 
The following fingular phenomenon is announced in the 
Journal de Phyfique, Thermidor 6th, 1798, by Cit. de Se- 
rain officier de santé at Bante This fummer I was wit- 
nefs 


t16 Medicine; | okie 
nefg to an extraordinary fact, to me totally new, and whichis. 
in my opinion, cannot eafily be accounted. for. One day 
when fome people in this neighbourhood were preparing to 
churn butter, they were aftonithed to find all the cream of a 
fine Pruffian-blue colour. The cafeous part was only blaeith; 
Every attempt to difcover the caufe of this extraordinary co- 
Your was fruitlefs, though the cream exhibited the fame ap- 
pearance for nearly three months. It cannot be afcribed to 
the veffels in which the milk was generally preferved, ‘as 
they were always kept perfeétly clean, and covered with fir- 
boards. The cows were in exceeding good health, and, fed 
on meadows on which they had grazed for feveral years. 
This milk was ufed as food without any hurt enfuing, and 
it betrayed no particular tafte; but the cream. and cafeous 
parts were thrown,away, as they infpired fome dread.» The 
ercam gradually changed its colour; but this could.not be 
aferibed to the means employed during the continuance of 
the phenomenon, means indeed fo ridiculous that I do not 
think it worth while to detail them. 

«In the Ephemerides of the Curious of Nature, Dee. 2d, 
1688, we find inftances of milk being coloured green, black, 
red, and yellowy; but Tam acquainted with no obfervation 
fimilar to that above mentioned.” 


/ 


MEDICINE, SURGERY, &c. 


_  A-fmall work, confifting of 30 pages octavo, hasbeen 
lately printed at Vienna, and. diftributed. gratis :,,entitled, 
“ An account of the fimple means employed. in the Hofpital 
of St. Anthony at Smyrna to cure the Plague, and preferve, 
People from its infection. By Leopold Count von Berch- 

told; knight of the military order of St. Stephen of "Tul- 
cany.”” Mr. Baldwin, the Britith conful, at Cairo, hay- 
ing found by repeated experiments that rubbing the whole 
body with warm oil was the fureft means to cure the plague, 
as well as to guard againft its infeGtion; a Francifean 
clergyman, overfeer of the Hofpital of St. Anthony, had, 


in confequence of this information, employed the. fame 
means 
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means with the /happieft effeéts.. To make known this dif-. 
covery, of fo much importance to thofe nations that carry om 
trade inthe Levant, and with the coaft of Barbary, Count 
Berchtold’ refolved to publith the procefs;» of which 3000 
copies have been printed in the German, as many in: the: 
Italian, and 6000 in the Turkifh language. The work 
contains an account of the method of -ufing the oil, with 
fome obfervations on the regimen proper fer patients at- 
tacked by this difeafe; and an’ Appendix, contaiming cer- 
tifieates of cures already performed, and a lift of the ‘places 
where the above method has been praétifed with fuccefsin 

Ina little traG& jut publithed by Dr. Tazwell (fecretary 
to Mr. Geary, the late American minifter,) at:Paris,.arnew 
method is'announced of empleying the nitrous/acid; m the 
fyphilis, which we are informed has been ufed with» great 
fuccefs at Paris: As: it is therexconceived to be amimprove=! 
ment upon ‘the prefent modes of adminiftering oxygen: 
fyphilitic ulcers, &c. and as the practice with the nitrous 
aeid is at prefenta fubject of fome coutroverfy, if may not 
beunworthy' of the attention of our medical readers..! Dr. 
Tazwell’s formula is as follows: |! 

Oxygenated Ointment (invented Ly lyon). by 

Fk. Take hogs lard lib. j. melt it over a flow fire, and then 
add of nitric acid (of 32 degrees) 3 ij. Keep carefully ftir-. 
ring the mixture over the fire with a glafs rod till it begins 
to boil, and then fet it by to cool. i 

“It is of great benefit in cafes of iy philitic apres bans 
and pfora. » 

- The author adds the following note: ‘This preferi cafiaia 
was! communicated to me in the month of Prairial, laft year,: 
by my worthy friend the inventor, who has fince publifhed, 
it'in his work entitled E/fai fur les proprietes medicinales de 
Poxygen, which has juft appeared. 


M. Herbolt, a eminent accoucheur at Copenhagen, fays 
he, has made a difcovery highly interefting to humanity. 
Repeated 
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Repeated experiments have convinced him that one of the’ 
moft frequent caufes of the apparent death of fo many new- 
born children, arifes from the trachea being filled with 
water ; and that they might in general be faved, by giving 
them fuch a pofition that the water fhould run out. Of 
thirteen children confidered’as dead, and which were com- 
mitted to his care, twelve were reftored to life by the above 
fimple means. 

The above is announced in a waka Journal, but appears 
evidently to be founded upon fome miftake. By the experi- 
ments of Dr. Goodwyn it appears impoffible that water can 
of itfelf in any cafe enter the trachea: even drowned peo- 
ple are not fuffocated by this means, but by the mere ex- 
clufion of the oxygen of the atmofphere neceffary to fupport 
animal life. In thofe experiments in which water has been 
forced into the trachea, it has always been abforbed, if the 
animal was {uffered to live. 


In our laft Number, (p. 426.) by amiftake of the Printer, 
the following obfervation was omitted after the article on the 
production of cold by compreffed air: 

The explanation given of the phenomena in the Journal 
de Phyfique, from which we extracted this article, is inad- 
miffible in the prefent inftance ; for it has been proved by © 
Dr. Darwin’s experiments, publithed in the Philofophical 
Tranfations, that cold is produced by compreffing air even 
where water is not prefent, and that the heat of the air is 
abfolutely fqueezed out by condenfation, and pafles out 
through the fubftance of the condenfer. The compreffed 
air therefore, when allowed to efcape, muft rob water, or 
any fubftance with which it comes in contaét, of a portion 
of its heat. 


THE 
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iu Defeription of ihe Equus Hemionus or Dthiggetai of the 
Eaflern Deferts of Middle Afia*. By Profeffor PALLAS. 
Fyrom Neue Nordifche Beytrage, Vol. I. 


Narurauists hitherto have diftinguifhed only three 
fpecies of the genus horfe, or animals which: have not 
cloven hoofs, viz. the horfe and the afs, which are both 
~ found wild in the defert regions of Afia, and the beautiful 
ftriped zebra +, which, with fo many other fingular animals, 
is peculiar to Africa. {[ have had an opportunity, however, 
of becoming acquainted with a fourth fpecies (Plate V. fig. 2.) 
the Mogul name of which has been long known in Europe. 
But refpecting this animal zoologifts as yet have been under 
great doubts; becaufe the accounts given of it were either 
defeétive or little to be depended on, as might readily be ex- 


% See Profeffor Pallas’s Trave!s, in the original, p. 217; and Nova 
Comment. Fetropal. tom. xix. ps 394. tab. 7. Equus Hemionus. 

+ It has bee proved by Dr. Sparmann that thofe animals, before cons 
fidercd by naturalif's as the males of the zebra, are a particular ffecies, 
which rove about in herds; and, coafequently, form the fifth kind of 

JSolidunguia. They are called, at the Cape, by the Hotrentct name of 
quagga. 
ae I pected 
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pected in regard to an animal fo fwift, and at the fame time 
fo thy, that it carefully ¢huns all inhabited diftricts, and is 
fearcely ever to be found but in the mountainous deferts of 
Eaftern Tartary, between Siberia, India, and China. I have 
thought proper to give to this animal the Greek name be- 
mionos; which the ancient Greeks applicd not only to the 
mule, but alfo to a wild timid fpecies, capable of propagat- ' 
ing, fimilar in form to the mule, which were, in fome 
meafure, known to them, and which probably were the fame 
as the d/biggetai, Aviltotle is the firft author who mentions 
this animal, in the fixth book of his Natural Hiftory, where 
he diftinguithes it very clearly from that produced between 
the horfe and the afs, or the afs and the mare; and he gives 
it the name of hemionos, becaufe this fpecies, which were 
then found in a wild ftate in Syria, and exeecdingly timidy 
had as great a refemblance to the mule as the wild afs has to 
the tarnc*, This fuppofed fpecies of wild half-afs, nine of 
which were brought to Phrygia, under the reign of Phar- 
naces, where they were long preferved, and of which three 
were alive at the time when Ariftotle wrote, propagated re- 
gularly, and were therefore a peculiar f{pecies and not a 
baftard race. The fame author mentions this cireumfance 
expreisly, and alfo Syria the native country of the animal, 
m the twenty-fourth chapter+. This animal, admitted by 
Theophrafius, is mentioned likewife by Pliny }, whe gives 
Theophraftus as. his authority; and it is probable alfo that 
Aalian alludes to it in a paflage where he fays: “ In India 
there are herds. of wild horfes and. wild affes; and the wild 


a ! 


* Eis G2 ey Tupiee of murdycsver iypclovet, evzpov paver Tow Ex covduacma yireneruy 
inne mas ove, ofrecer Se rny div, Gems at of aypror cvot mpg TUS TypAtpYs, Te 
THOS Opacsorwres Acy Genres Eioly, Gierep of orc aypiot Mat rpcbovoly TRY TayuTnTE 
Diaptpovres, abras as hpucvos yawaow |e& arrArAov omutioy OF TrGey yap Twes se 
Dpuyiay emt daprane ce Oaprahale warspos, nai Qepceveow Erie ines’ De vev macy TPIS, 
ro Garay & inte teay dig perv, Ariftot. Hitt. Animal. lib. vi. Cap. 36. 

+ Ai Se ey tn Sopla rn varep cwrvire bun teves nes GxevovTes wm Thatucir, Lib, vi, 
cin. 24. * : : & 

+ Hift. Nar, lib, viii. cap, as. 

ae 
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mares copiilate readily with the latter, and produce mules of 
a red fox colour, which are exceedingly {wift. They are 
very untractable; and when caught in gins are fometimes 
carried to the king of the Prafians. Thofe of two years old, 
or under, can be tamed; but the old ones are as wild as the 
fierceft of the carnivorous animals *,’”’ 

For the earlieft account of the exiftence of this fpecies of 
the horfe in modern times, we are indebted to the diligent 
Mefferfchmidt, who from the year 1720 to 1726. travelled 
through Siberia, by command of Peter I. for the purpofe of 
making difcoveriesin natural hiftory. Befides this traveller 
and Gmelin, who explored the fame diftri€ts twenty years 
after, no one before me has had an opportunity of examining 
this animal with the eye of a naturalift. Mefferfchmidt dif= 
tinguifhes the dfhiggetai, very properly, from the horfe and 
the afs; and notices it in his Xexium Ifidis Sibirice, or Ca- 
talogue of the natural productions of Siberia; the manufeript 
of which is {till to be feen in the academy of Peterfburgh de 
under the name of Mulus dauuricus focundus Ariftotelis, 
Cappadocicus Erefit, which name was employed in the 
printed catalogue of the colleétion of natural curiofities at 
Peterfburgh, where a ftuffed fkin of it, deftroyed afterwards 
by a fire, was preferved, and which Buffon has improperly 
taken for an obfcure definition of the onager or proper wild 

* By Woes frre ve dypisov wai cyey rotdtoy gicly aythas  ouiy aaa ivorrin 
Coy Fae smTUS Laroztvery Extivas AEyyot, wai HOicbar TH eulke, Kak Thre hpesovag 
amps tay pay ual Byny dpomiads, Ourdipes OE Kal yapyursic dAAws' arodeypm¢ 
Bb cares dictics tira dvayer Ia FH Tav Mpairiny Racvaet peor’ xai diereic piv 
baranbras mh dvaier Gas tn qarturiy, wpicRiraras de por Doapipew Tin mapyapor 
Sipias xa) c=propdyer ande ty. /EBlian, de Animal. lib. xvi. cap. 9. 

« + Catalogus Mufei Petropolit. tom. i. par. 1. p. 335. In the above- 
mentioned Xenium [fidis, Meffer{chmidt gives to this animal, befides the 
Mogul name, which he writes ¢z/githa’, the Tangut appellation &/ching, 
and the’ Indian dit/(chara or d/hengli-kit[charad, But when he withes to 
apply todit alfo the'parad of the Bible, the bamar iwafch: of the Arabians, 
the thar-kurab ofthe Perfians, and the solan or kulann of the Tartars, he 
evidently confounds thie onager or wild afs with the d/biggetai,. 

nwny ; J % af, 
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afs*. The defcription given of this animal by Meflerfchrmidty 
which, as he fays in his journal, was made from, three thas 
had‘ been fhot, is all, exeept what is inferted in the faid 
journal, unfortunately for the farther ofteology of the d/big~ 
getat, now loft ;‘and this defcription, as well as the journal, 
has never yet been printed. . ‘ 

Gmelin, when in Dauuria, did every thing in his power 
by fending out hunting parties te procure one of thefe ani- 
mals, but without fuceefs¢. Afterwards, however, by the 
eare of his friend and fellow-traveller Miller, he had an op-, 
portunity, in returning from the Lema, to draw up a defcrip- 
tion of this animal at Irkuzk; but this defeription, which 
fill lies in manufcript among other papers, is fo unintelli- 
gible, that it is almott ufelefg for the naturalifts of the prefent 
day. Zoology, in general, was not Miller’s principal ta- 
lent; aud however much fervice he may have rendered te 
botany, his defcriptions of animals, as may be feen by the 
fpecimens publifhed, are exceedingly defective. During my 
travels through Siberia, I comfidered this animal as almoft 
anknown ; for the Jefuit miflionaries, who. on yarious oc- 
cafions have made excurfions from China into the Mogul 
provinces, fay httle more of it, in the accounts of their 
travels, than merely to mention its name ft. 

Iwas at great pains therefore, and fpared no expence 
during my travels, particularly when in the neighbourhood 
_of the folitary deferts on the borders of the Ruffian empire, to 
procure the ozager or wild afs, as well as the d/biggetai, 
and to acquire a more accurate knowledge of thefe animals. 
‘All my exertions, however, were attended with no fuccefs, 
till I arrived, in the {pring of the year 1772, in the moft 
‘diftant diftrict of Dauuria, which begins between the rivers 


> * Hitt. Nat. tom. xxiv. p. 6, note. ek : 

w + Reife durch Sibirien, part 2) p..197, where a fhort but becurate de- 
feription of this animal is inferted from the information of the Moguls. « 
* . $ Wild mules are mentioned under the Chinefe name of yeofo-t/ee, whick 
expreffes that appellation, by Da Halde in his Defcription.of Chimay.’ ». 


inc 
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®noh and ‘Argun, and extends fouthwards towards the 
country of the Moguls and the great-defert’of Gobi. Im 
thefe waftes, which are very thinly inhabited, where Mef- 
ferfchmidt and Gmelin became acquainted with the dthig- 
getai, Twas fo fortunate as to obtain a defeription of this: 
rare animal. The neighbourhood of the river Argun is thes 
part within the boundaries of Siberia where thefe animals 
are ftill to be found; for they have lone fince retired from 
the reft of Dauuria, where they once abounded, to the Mo- 
gul deferts, on account of the increafe of population in 
the former. They frequent, in general, the whole extent 
of the defert of Gobi, as far as the boundaries of Thi- 
bet and India; but they are moft abundant in the dry 
plains near the lake Tarei, which afferd plenty of herbs and 
pools of falt water, and in the hilly diftriéts of Abagaitu. 
The reft of Dauuria abounds with rocky and high moun- 
tains covered with fhow, which, as well as diftricts covered 
with wood, thefe animals never frequent. 

Thefe animals were found formerly in herds in the dif- 
tricts near the Argun. At prefent, however, none are feen 
there but fingle ones which have ftrayed, or {mali difperfed 
herds, except when great drought takes place in the Mogul 
diftri€s, and drives them northwards. In the country of 
the Moguls, on the other hand, and particularly in the 
above-mentioned defert of Gobi, they are at all times col- 
leGted into large herds; and are well known to the Moguls 
and the Tungufians under the name of d/Liggetai, which 
fignifies Jong-eared. They muft alfo extend themfelves to’ 
the country of Soongarey, becaufe they were known to the 
Soongarey Calmucs, whom I had an opportunity of converfing 
with on the Wolga, under the above name, as an animal 
totally different from the wild afs; which they call kudax, 
and which by the wild Coflacs is called ¢akia,.. But in the 
weftern part of Great Tartary it appears, that the dfhigge- 
tai is never found; for the Kirgifians are acquainted wate no 
siddle animal neice the wild horfe and their kulan or 

13 wild 
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wild afs. It is not improbable that the great Altai mountains 
form the boundaries of its native country on the eaft towards- _ 
the extenfive ridges of Thibet and India; for the accounts of 
travellers who have fpoken of wild affes in Syria and Perfia, 
are not accurate enough to enable us ta judge whether the 
dfhiggetai is found in thefe countries, which I very much 
doubt. 

The dthiggetai feeks the open dry plains and the decli- 
vities of mountains covered with good nourifhing herbs and 
grafs, as is the cafe with all Dauuria and the country of the 
Moguls, which are full of mountains. It is faid that they 
feldom approach the water, and that they can continue a 
long time without drinking; which, to an animal deftined 
to live in deferts, where often for a hundred werfts there is 
not to be found a drop of drinkable water, is a very neceflary 
property. 

The onager and the wild horfe have yielded to the perfever- 
ance and courage employed by man to tame them, and render 
them fit for being draught animals, and animals of burthen 5 
but the dfhiggetai, like the African zebra*, has never yet 
been tamed, though the Moguls, who are born horfemen 
and fhepherds, have often tried to breed foals of this fpecies 
which they have caught. I am however of opinion, that 
we onght not to abandon all hope of rendering the dfhig- 
getai a domeilic animal, if ferious attempts were made in 
Dauuria on foals when caught and {hut up in proper en- 
clofures, which no wandering people have an. opportunity 
of doing. Should fuch an attempt fucceed, mankind would 
procure in this animal, if broke for riding, not only the 
fleeteft and fwifieit hunter, but give to the eaftern part of 
Afia, India and China, in particular, where the common 
horfe, as is well known; does not thrive, a far more ufeful 
draught animal, becaufe thefe regions are as it were its na- 


* The opinion entertained of the impoffibility to tame the zebra has teen 
however contradiéted by the one :cared at Lifbon and taught to draw in 4 
carriage. The cafe perhaps wiil one day be the faine with the dihiggetal. 
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tive country. That the fruitlefs attempts made by the Mo- 
guls do not prove the intractablenefs of the dthigectai ap- 
pears probable from this circumftance, that the Kirgifians 
affert the fame thing, on account of the friitlefs attempts 
they have made in regard to the onagers or wild affes, which 
wander through their territories in thoufands; though the 
people of the cat, who live in fettled habitations, have not 
only made thefe animals dametticated fince time immemorial, 
but, as we fee by Varro, Columella, Pliny, and: the tefti- 
mony of other authors, employed with great advantage, in- 
ftead of mules, wild affes, which they caught and tamed. 
Varro fays exprefsly *, that the wild afs ig exceedingly pro- 
per to be ufed inftead of the mule, becaufe it can be eafily 
tamed, and never returns again to its wild condition. 
Hitherto the dfhiggetai has been only an animal of the 
chace for the Moguls and Tungufians, who confider its flefh 
as their greateft dainty, and employ the fkin to make boots. 
It is, however, difficult to kill it; for, on account of the 
keennefs of its fight and the acutenefs of its fmell, by the 
Jatter of which, if to the leeward, it can difeover a man at 
the diftance of feveral werfts, it feldom lets the hunters get 
within fhot.. When running, it is impoffible for the fleeteft 
horfe to overtake it; and therefore it is feldom caught during 
the hunting excurfions of the Moguls, which they call obJaz, 
but mutt be thot, by lying in wait for it; which can be beft 
done in the neighbourhood of the ftreams or pools to which 
it repairs to drink, or of the fpots where it comes to lick falt. 
The Moguls, however, are faid to have remarked, that dur- 
ing rainy and ftormy weather the dfhiggetai becomes, as it 
were, ftupid, and neither fees nor {mells the hunters fo well 
as at other times. The ftallions, which condué herds more 
or lefs numerous of females and young ones of from one to 
two years old, are exceedingly vigilant; keep their females 
together with the moft jealous care; drive from the herd the 
young ftallions which begin to fhow a defire for the females; 


* De Re Ruf. lib. ii, cap. 6. 
14 and 
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and are always on the watch to guard againft being Giariiiehs 

When they obferve any thing uncommon at a diftance, the 
male immediately fprings forwards ; endeavours, by making 
a tour, to approach fo'near the abject as to difcover the dan- 
ger, and for that purpofe advances two or threc times 
towards the hunters, who lie clofe.to the ground on their 
bellies. On fuch occafions fome of them are fhot; the herd 
then difperfe, and for fome time afford good fport to the 
huntfmen. If the male, howeve tr, obferves the danger, he 
makes the herd which he left behind him betake them- 
felyes to flight with incredible velocity. The Moguls {peak 
of this velocity with, aftonifhment; and, in general, the 
dfhiggetai is confidered as the {wifteft of all the wild animals 
of their country: for this reafon the people of Thibet affign 
it, inftead of a riding horfe, to chammo, their god of fire and 
of war, 

The dfhiggetai always carries its head erect, as reprefented 
in the plate; when running, throws it entirely back, in order 
that it may fee better behind it; and bears its tail ereét. 
It has a particular kind of neighing, which is louder and 
fhriller than that of a horfe. The herds by which old males 
are attended confift often of more than twenty males and 
females ; though, in general, they are lefs numerous, as many 
males have no more than five or ten females. Young males 
driven from old herds generally follow them at a diftance, 
ull they have enticed from them one or more females, or 
have found fome that have ftrayed from other herds, and 
thus procure to themfelves a few followers. At the cover- 
ing feafon the old males feparate from their herds the young 
females not yet hot. The Moguls are faid to have remarked 
alfo, that thefe half-affes fometimes entice away mares fron 
the troops of tame horfes which wander about in thefe dif. 
tricts, -and add them to their feraglio. Of this, however, 
J am not fully convinced; though, on account of the great 
fimilarity and lkenefs in regard to fize which the dfhiggetai 
has with the Mogul horfes, procreation muft be much eafier 

between 
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between them than between the horfe and the afs, and muft 
be always more fruitful; fo that ifthe horfe were not known 
in his wild ftate, and if characterifing marks of a particular 
fpecies were not vifible in the dfhiggetai, on account of this 
great fimilarity, we might with much more reafon confider 
the dfhiggctai for the wild {tock of our horfe than the younger 
Gmelin confidered the wild horfe as the common ftock of 
the horfe and afs*, which, however, befides the moufe co- 
lour obferved by Gmelin, which is not always uniform, has 
nothing in common with the afs, 


[To be concluded in tle next Number. ] 
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Il. Obfervations on Animal Fat and the Caufes of Corpuy 
lency. By Dr, Cotnpet. From the Journal de Phy- 
fique, Vendemiaire An. 7. 


Animar fat examined by the microfcope feems to ex- 
hibit yellowith veficles, formed of a very thin and tranfparent 
pellicle, which contain an oily fluid. No pores can be ob- 
feryed in it, and no perfon but Malpighi has been able to 
difcover what are called its adipofe ducts (duétus adipofi). 
In certain cafes, however, fat is abforbed, and in general it 
feems to undergo conftant changes: the fkins of the negroes 
after violent exercife exhale an oily odour. 

The veficles of fat are different in different animals. Wolf 
of Peterfburgh obferved that the fat of a pullet is contained 
in veficles fmaller than thofe of any other animal: thofe of 
the goofe are larger, and ranged with more regularity, The 
next in order are thofe of man; but, according to Wolf, 

‘the moft confiderable are thofe of the hog. Thefe veficles 
are contained in the interftices or {mall fpaces in the cellular 


*Sce Sam. Gort!. Gmelin’s Reife duch Ruffand, parti. p. 47, Come 
pare, alfo, what I have faid of wild horfes in my Travels, part 1. ps 21% 
2725 part ii. p. 642, and partill. p. 509+ : 
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tiffue, but are not found equally difperfed throughout every 
part of the body. Fat is found in a pretty confiderable 
quantity in certain cavities of the body, asm the orbits of 
the eyes, near the reins, in the epiploon, fometimes at the 
poimt of the heart, &c. In man there is none about the 
fungs, the penis, or the brain. Sore is contained m the 
Jaft-mentioned organ in the cold-blooded animals: in the 
fea-dog, the ray, and many other fithes, the fat 1s mixed 
with the parenchyme of the'-liver, to which it gives con£- 
derable bulk: in birds and animals that feed on vegetable 
fubftances, it is found around the reins, The fat of fifhes is 
mere hquid than,that of carnivorous quadrupeds: that of 
frugivorous animals has more confiftence than the fat of 
others, 

The quantity of fat varics much according to the differ- 
ent claffes of animals; and, if we compare the quantity of 
fat with the bulk of the body, it will be found that fithes 
exhibit the largeft proportion; then amphibious animals, 
and then the fregivorous. The carnivorous prefent the leaft, 
But thefe aye only general obfervations, which are fubject to 
mrany exceptions. 

All the ufes of fat are not yct known ; but we know that 
in fome cafes it becomes exhaufted, and fupplies the place 
ofaliment. Thus, animals which remain in a {tate of tor- 
por for feveral months without taking nourifhment, lofe their 
plump appearance ; from which it would feem that this isa 
refource provided for them by nature. May it not perhaps 
ferve to preferve animal heat? The circumftances which 
contribute to its formation are ftill more obfeure, and have 
given rife to many ingenious ideas dignified with the name 
of hypothefes. One of the moft probable is that of Dr. 
Beddoes*, which appears to me to clear up many facts 


* Dr. Coindet has done little more than abridge from Dy. Beddocs’s 
OBfervations o2 Caleules, &e. though he preftxes his own name to this 
paper, and thus cafually introduces the name of the latter, as if his write - 
ings only tended to confirm, when, in feét, ther are the foundation of the 
Gpatiines here brought forward. Epir. 
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hitherto inexplicable, though it is fubject to many exceptions, 
as every hypothcfis muft be. The foundation on which it 
refts is, that whenever there is a certain diminution of oxy- 
gen in the animal fyftem, fat will be produced. The fol-~ 
Jowing obfervations feem to fupport this affertion: The 
chemical analyfis of fat fhows that fix parts of it contain 
near five of carbon and one of hydrogen, and fome febacig¢ 
acid. The fat parts of animals ditfer from. the flethy parts 
only in this, that the latter contain more oxygen and azot. 
By this is explained the change. of mufcles into a fubftance 
like fpermaceti, as profeflor Fourcroy remarked in the bury- 
ing ground of the Innocents at Paris. It has been obferved 
alfo, that the fat augments at the expence of the mufcles in 
the living body, and vice ver/a*. 

This want of oxygen confidered as a caufe of corpulency 
is indicated by the analogy which exifts between gbefity and 
the fea feurvy, which feems to be owing only to a gradual 
abftraction of a part of the oxygen inthe fyftem. ‘The fea 
{curvy is never announced by meagrenefs; on the contrary, 
afullnefs of the habit is the firit fymptom of that malady. 
Dr. Trotter obferves, that when a negro grows rapidly cor- 
pulent, he does not fail to be attacked by the feurvy; from 
which, to make ufe of a coniparifon of Dr, Beddoes, it ap- 
pears that corpulency is to the {curvy what cachexy is to 
the dropfy. All the fymptoms of the feurvy prove’ that it 
arifes from a privation of oxygen: thus the furface of the 
body is covered with livid fpots, the arterial blood is very 
little florid, and, after death, the left auricle is found filled 
with venous blood, which Dr. Goodwin found in animals 
that had been deprived of life by oxygen. Dr. Lind fays, 
that when death has been fudden, and that no effufion is 
found in the cavities of the body, the auricles and the ven- 
tricles are filled with blood, and efpecially the left fide of the 


* Very fat hogs have fearcely mufcle enough to perform locomotion. 
Epir. . 
heart ; 
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heart 3 which is a very remarkable circumftance, fince thet 
fide rarely contains much blood after death. 


According to the experiments of Sauffure and Humboldt, , 


at appears that the atmofphere of the high mountains con- 
tains Jefs oxygen than that of the lower regions 3; and this 
explains why la Condamine was attacked with feorbutic 
fymptoms on the fummit of Pinchina. Much fleep and in- 
aétivity are powerful caufes of corpulency. ‘In that ftate 
refpiration is lefs frequent; a fmaller quantity of oxygen is 
abforbed, and the abforption of fat is diminifhed, while the 
fecretion of it is continually taking place. LeannefS is pro- 
duced by a contrary ftate, that is to fay, by the effet of ex- 
ercife: more oxygen is then introduced into the fyftem, and 
the fat is abforbed in common with the other fluids. 

People in the country know very well from experience, that 
when they with to fatten poultry they muft keep them in 
darknefs, and mix with their food fubftances proper for pro- 
longing their fleep, fuch as tares or {piritous liquors *. , An 
obfervation which appears curious is, that the age when the 
fecretion of fat is moft confiderable is towards the fortieth 
year; a time when the arterial fyftem ceafes to act fuch a 
confpicuous part in the animal economy, either becaufe it 
is then offified, or in part obliterated, while the venous fyf- 
tem, becoming more and more developed, feems to acquire 
that influence fo confiderablein old age. Do arteries the ac-. 
tion of which isvifibly diminithed, furniflr at that period lefs 
oxygen to the fyftem; and may not that be the eaufe of the 
cgorpulency of middle-aged people ? 

It may be objected that children, whofe venous fyftem is 
not yet developed, have however a remarkable plumpnefs. 
But this difficulty has been refolved in the following manner: 
The venous blood when it arrives at the lungs undergoes 
there chemical changes, too well known to require to be 


* In Portugal, fowls are not only kept in the dark, but their fect are faft- 


ened tg the floor, fo as totally to prevent their walking, Eptt. 
here 


ed 
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here particularifed. .It may happen that, according as 
refpiration is more or lefs perfeé, the blood may lofe a greater 
or lefs quantity of carbon and hydrogen. In proportion as 
it lofes lefs, the fecretion of the fat will be more abundant: 
this then will afford an explanation of the enormous quan- 
tity of fat found in amphibious animals, fifhes, &c. in which 
refpiration is not fo perfect, becaufe, being furrounded by 
water, they are not in contact with fo confiderable a quan- 
tity of oxygen as animals that breathe i the open air. They 
retain then more hydrogen and carbon, which paffing into 
the arteries, occafion that confiderable fecretion of fat, and 
probably produce that voluminous fize of liver, found in fithes 
in which circulation is fuch that almoft all the blood goes in- 
to the liver, either to operate there a fecretion of fat or of bile, 
the conftituent parts of which do not differ much from thofe 
of the former. 

Children do not refpire in the uterus, as the foramen ovale 
is not obliterated till towards the third or fourth year of their 
life, and fometimes later: they have for the fame reafon a 
very full habit of body. What appears to confirm this opi- 
nion are the obfervations quoted in the Medical Tranfa&tions 
of London, and thofe of Profeflor Sandifort of Leyden, of 
individuals remarkable for their corpulency ; in whom it 
was found, by diffeétion, that the foramen ovale was not 
elofed up; that is to fay, that the greater part of the venous 
blood paffed dire&tly from the right into the left ventricle, to 
be tranfmitted into the aorta, and from thence into the whole 
fyftem, without having undergone there any of thofe changes 
which are effected on the blood by refpiration*. The lungs 
in fuch individuals were diminifhed in fize, andina ftate 
of collapfion, which indicated that they had not dif- 
charged all the funétions of refpiration, This theory feems 
to throw much light on the enormous fize of the liver 


_ * To thefe caufes may be added the frequent feep of children, ofttir:< 
‘in an atnofphere of diminithed purity. Err. : 


< 
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in a fetus, and which no one hitherto has been able to 
explain. seabed 

Difeafes of the liver, fuch as fchirrous tumours, &e. 
generally attack people who are more or Icfs corpulent. 
The blood of perfons very plethoric, or very fat, is com- 
monly of a darker colour and more vifcous than that of Jean 
people, which is generally very florid. ‘he means of cure 
afford a very firong argument in favour of this hypothefis 3 
for, though obefity be rarely the fubject of medical treat- 
ment, yet fome phyficians have treated it hke the feurvy, 
with vegetable acids, pulfe, &c. as affording more axygente 
It has been remarked, that people who habitually drink 
cyder are more meagre than thofe who uie beer, porter, or 
oiher liquors of the fame kind. 

There are fome countries, the inhabitants of which are 
in general corpulent, as is the cafe in, Holland, and fome 
parts of England; while in others, as France, for example, 
the greater part of the inhabitants are thin. Does this 
arife from the difference of food, or is it not rather owing 
to the greater or lefs purity of the air? that is to! fay, toa 
greater quantity of oxygen contained in the atmofphere ? 
The above facts appear to explain the diflerent. caufes of 
obefity, and to throw great light on the means of curing 
various difeafes, which have hitherto baffled all the efforts 
of medicine. 


‘ 
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III. On the colouring Matter of vegetable Juices and the Ac- 
tion exercifed on it by metallic Subjiances and thew Oxpdsy 
with a new Prace/s for obtaining Lakes of more intenfa and 
folid Colours. - By Cit) Guyton. Read in ihe National 

. Inftitute 15 Vendem, An. 6. ie ante 


Lisvevs, the ereat naturalift of fie north, fade that 
the red, colour of yegetables'announced. in them. the prefence. 


of anacid. It had beendong obferved, that the juice of the 
flower 


q 
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fower of the violet acquired in tin veffels a beautiful blue 
fhade, and the ufe of it was recommended in pharmacy for 
the preparation of fyrup of viclets. The original colour of 
fyrup whieh had been changed was upon this principle re- 
ftored by long digeftion in tin; but few philofophers paid 
any attention to enquire into the caufe of thefe phenomena, 
and my colleague Berthollet mentioned only as a probability 
in his Elements of Dyeing, that this effet refulted from a 
combination of the acid with the oxyd formed at the fur- 
face of the tin. Such was the ftate of our knowledge on this 
fubje&, when, {truck with the difference in the colour of twa 
preparations of the fame fruit, I undertook a continued exa- 
mination of the circumftances in which thefe changes took 
place. 

I fhall omit giving a detailed account of the comparative 
experiments to which I fucceflively fubjected almof all the 
acid coloured fruits, fuch as the cherry, the goofeberry, the 
plum, as well as the petals of flowers, turnfol, brafil wood, 
turmeric, &c. by treating them in veflels of elafs, porcelain, 
metal, and metallic mixtures, or by holding them in digef- 
tion, either on plates of metal perfectly clean, or on metallic 
oxyds. I fall confine myfelf at prefent to refults which may 
ferve to throw fome light on the theory of vegetable colours, 
or to furnith the means of applying them with advantage to 
procefies in the arts. 

My experiments proved that the red. colour of fruits evi- 
dently arifes from the re-ation of their peculiar acid on theiz 
colouring matter. Thai tin, im reviving or reftoring the co- 
loa? of violets, only refumes by its greater affinity the acid 
which made it turn red, That it is not only tin or its oxyd, 
as has hitherto been fuppofed, which exercifes this affinity ; 
_ but that lead, bifmuth, antimony and zine produce the fame 
effet; that it is fill more rapid and complete with iron; 
and that the contact of all thefe metals inclines to violet, 
very fenfibly, infufions which otherwife ‘vould be of a bright 
and itong red. That the grcen and acid part of fruits fod 


not 
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» nothold the colouring principle, difpofed to become red witht 
acids; and that the coloured part conceals the portion of the 
acid neceflary for maintaining the ftate of re-aétion, which 
determines its fhade. That if this colouring principle is mo- 
dified in fome vegetables fo as to refift more or lefs acid or 
alkaline re-agents, as brafil wood in regard to acids, and 
turnfol in regard. to alkalis, it may be brought back to that 
condition ; which feems to indicate that, if not effentially, at 
js at Jeaft originally of the fame nature. That all metallic 
oxyds are not equally proper to feize and fix vegetable co- 
lours; that fome of them feem to attack the aires with 
the ereateft eafe, while others retain them only in a very 
weak manner. In the laft place, that the new metal called 
tung {ten carried to the utmoft degree of oxydation, and which 
has not yet been tried in that refpect, has a decided advan- 
tage above all the other metallic oxyds; that it is capable 
of forming lakes valuable for paimting, which ftand, with- 
out alteration, tefts by lime water, the acetic acid or radical 
vinegar, fulphurifed hydrogen gas, and even to a certain 
degree oxygenated muriatic acid gas, that enemy of colours, 
which fuddenly burns them, and which, according to the 
expteffion of Berthollet, performs in a few moments what is 
effected in a long time bythe combined aétion of air and 
light. This affertion will excite Icfs furprife, when it is 
known that this is the onlyonce of all the metallic oxyds which 
withftands the folvent power of the three mineral acids. 
The oxyd of tungften charges itfelf cafily with the colours 
of all vegetables.. Hitherto I have found only one exception 
in the petals of the wc ago, from Which I could not extrac 
the beautiful purple red, though I was unable to difcoyver 
the caufe of my failure. 

_* Tn general the lakes formed with this oxyd become darker 
inftead of lighter when diluted, and it is therefore neceflary 
to foften the fhade. I haye remarked that they acquired 
alfo more intenfity, when I made the oxyd aflume a blue 
colour, by boiling i itin vinegar, C, yon Mens, one of my 

colleagues, 
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tolleagues, being.informed of the objeét of my refearches, 
cailéd my attention to the aloe. C. Desfontaines was fo 
kind as to procure me feveral fpecies, but I fhall {peak only 
of that known under the name of the fuccotrine aloe. -I 
accordingly tried experiments on this plant, one of the 
richeft in colour, though it has not the flighteft appearance 
of it while the equilibrium of its principles is maintained by. 
vegetable life. The woody fibre which is on the outfide 
ferves as a covering to a very vifcous matter of a whitith, 
green colour, weakly acid; but fcarcely has this matter ~ 
been expofed to the air when it affumes a very lively purple 
red colour, which becomes extremely abundant by the progrefs 
of fermentation. Of this matter [ have formed lakes with 
alumine, the oxyd of tin, and the white oxyd of zinc: but 


none could bear a comparifon with that prepared by means 


of tungften. I have no doubt that the oxyd of this new metal 
thay be employed in the compofition of colours for dyeing, 
at leaft for the dyeing of filks which are not intended to be 
fubjeéted to boiled leys. The oxyd of tin may be employed. 
for that purpofe with advantage, as it is not eafily injured by 
acids: but our oxyd is abfolutely infoluble. 

I fhall conclude with a reficétion which may add Fp 
intereft to thefe refearches :— Wolfram, from which this oxyd, 
is obiained, is found in the territories of France *, feveral 
mines of it are already known, and the French chemifts 
haye been employed for fome years in endeavouring to 
fimplify the procefies for freeing it from foreign fubftances : 
we hope then, that the properties I have explained, will 
fupply artifis with new means to enfure duration to the pro- 
duétions of their genius, and open a new branch of national 


indufiry. 


* It is found in abumdance in the tin mines in Cornwall. Epit, 
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IV. Experiments and Obfervations tending to Show the Com- 
pofition and Properties of Urinary Concretions. By GEORGE 
Pearson, M.D. F.R.S. Read before the Royal Society, 
December 14, 1797. From the Philofophical Tranfactions. 


[Concluded from the laft Number, page 54. ] 


I SHALL next relate fome experiments, made in order te 
obtain the acid fublimate of Scheele, or lithic acid of the new 
fyftem of chemiftry. 

100 grains of an urinary concretion, which had been pre- 
vioufly fiend to contain principally the above animal oxide, 
were introduced into a tube 5 of an inch wide; which was 
fealed at one end by fufion, and which alfo was fitly bent for 
eolleGting fublimate, and obtaining gaz. The fealed end 
was coated and expofed to fire, firft to a low temperature, 
and gradually to a very elevated onc. 

“x. Gaz was difcharged, which had the fmell of burning 
bone. 

2. Water appeared boiling immediately over the charge, 
which feemed to be burning, and was turned black. 

3. Gaz was difcharged, of the fmell of empyreumatic 
Higuor cornu cervi, and about half a drachm of this liquor 
was in the upper part of the tube. 

A brown fublimate of carbonate of ammoniac appeared 
in the cold part of the tube; but in the hotter part, near’ the 
charge, was tar-like matter, and the gaz difcharged had a 
very offenfive fmell of ig emp animal oil, with which 
was mixed that of aah ac 

The coated ine of the aie was kept red hot, for fome. 
‘time after gaz ceafed to come over. 

The quantity ef gaz amounted to 24 os tela by meafure = 
it confifted of nearly 16 ounces of carbonic acid gaz, and 
the reft was air, with a larger proportion of mirage gaz 
than is contained in atmofpheric air. 


5. There 
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* . There was a refidue of 30 grains, almoft pure carbon s 
and rograins of heavy black and brown matter, a little above 
the coated part of the tube. In this laft-mentioned matter 
weré many fmall.white /picu/a. At about half an inch above 
the carbonaceous refidue, dark gray matter had been raifed, 
which weighed 15 grains. 

This fublimed gray matter did not contain any ammo- 
niac, nor throw down any pruffiate of iron, with fulphate of 
iron, It reddened turnfole paper and tinGture. It diffolved 
in cauftic foda; from which folution muriatic acid precipi- 
tated nothing ; for, although on dropping it into the folution, 
milkinefs sepesiicl the squid foon grew clear again. 

Ten grains of this fubiimate diffolved in four ounces of 
boiling water; which being evaporated to half an ounce, 
there was, on cooling, a copious depofit of white /picula*. 
The fublimate had a fharp, but not four tafte. Being boiled 
in muriatic acid, and alfo in nitric, it did not diffolve at all; 
but remained, on evaporation to drynefs, in the fame ftate as 
before; and it muft be particularly obferved, that it left no 
red or pink matter, on evaporating the nitric acid from it. 
Sulphuric acid did not a&t upon it in the cold; but, when 
heated, it diffolved it, without effervefcence, from which fo- 
lution nothing was precipitated by cauftic foda: on evapo- 
rating it to drynefs, black fumes arofe, leaving behind only 
a black fiain. This fublimed matter did not render lime 
water turbid. Boiled in muriatic acid, fo as to carry off - 
all but a very little free acid, on the addition of lime water 
there was no turbid appearance, but milkinefs enfued on 
adding oxalic acid. 

* The fpicula, in the 10 grains of fublimate above men- 
tioned, feemed to be of the fame nature as the matter juft 
deferibed. 

The whole of this fublimate amounted, by eftimation, 
to 18 grains; and I apprehend it is the acid fublimate of. 
Scheele, 


* From the depofition of thefe /picula by cooling, and from many of the 
i {lowing properties, they appear to be analogous to benzoic acid, 
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The fublimate of carbonate of ammoniac amounted to 2@ 
grains; and it was black empyreumatic animal oil which, 
ftained the tube. , 

This experiment was repeated, on 120 grains of a nut- 
_ brown, very light, urinary concretion. The refult was not 
very different from that of the former experiment, except 
that the gaz contained a portion of hydrogen gaz. There 
were Zo grains of the above defcribed /picula, principally 
mixed with carbonaceous matter: they were light, and had 
only a very flight fherp and bitter tafte. 

The experiment repeated a third time, with 80 grains of 
urinary concretion, afforded 15 grains of the white Spicule. 
above defcribed, mixed with carbonaceous matter. Thefe I 
found did diffolve in a large proportion of muriatic acid ; 
which folution yiclded them, on evaporation, in the fame 
ftate as before. Under the flame applied by the blowpipe, 
they firft melted, and then evaporated, without any {mell; 
Jeaving a flight black mark. Turnfole was reddened by thefe 
Sprcula. 

In a fourth experiment, I found the white /picula con- 
tained in the carbonaceous matter united, on boiling, with 
carbonate of foda, as, well as with cauftic foda; but, as be- 
fore, muriatic acid precipitated nothing from the folution. 
Thefe; yfpicula could not be diffolved in nitric acid 5 nor did 
the folution of them in water become turbid with oxalic 
acid. Their tafte was, as before, rather bitter and fharp 
than four. A very fuffocating fmell iffued forth, on break-. 
ing the tube ufed in this experiment, but it was.not from 
fulphur, nor from pruffic acid. 

Thefe experiments afford evidence of the wide difference 
between the animal oxide aboye defcribed and the acid 
fublimate of Scheele*. 


“From thefe experiments, it now appears very doubtful whether the 4- 
thie acid of Scheele exifis as a conftitucnt of urinary concretions, or is com~ 
pounded, in confequence of a new arrangement taking place, of the ele-. . 
mentary matters of the concretion, by the agency of fire; but it is demon. 
firated, that the urinary animal oxide is really a conftituent part, and even 
a principal one, of almoft all human urinary calculi. If 
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If this conclufion be allowed to be juft, it will be neceffary 

to give a name to this urinary animal oxide. Agreeably to 
the principles of the new chemical nomenclature, the name 
fhould be Jithic oxide. “But the term Jithic is a crofs fole- 
cifm; and I truft that philological critics will find the name 
ouric or uric oxide perfectly appropriate; for, if it be thought 
objectionable, on account of the exiftence of the matter ‘in 
arthritic as well as urinary concretions, ftill philology will 
allow its admiffion, asin other fimilar caufes, war’ efoxnv; 
it being found in greater abundance, by far, in the urinary 
paffages than in other fituations, and therefore falling under 
common obfervation, as an ingredient of the urine. if, how- 
ever, the term lithic oxide, or any other denomination, fhall 


‘obtain acceptance, I fhall very willingly adopt it. 


It requires no fagacity, in a perfon acquainted with the facts 
of the preceding experiments, to perecive that they are appli- 
cable to a variety of ufes in chemical inveftigation, and in the 
practice of phyfic. The latter I of courfe take no notice of in 
this place ; but, relative to the former ufes, I fhall partieu- 
jarly point out, that we are now able not only to deteét, in 
the eafieft manner, the pre/ence of the minuteft proportion of 
the aboye animal oxide in urinary concretions, and alfo in 
other fubftances, but even to determine its proportion to the 
other conftituent parts, in the fpace of a few minutes, in, 
moft cafes, and in all in a very little time, without any other 
apparatus than nitric acid, a round-bottomed matrafs or glais 
difh, and a lamp. By this method,.I have, in a general 
way, examined above 300 fpecimens of concretions, of the 
human fubjeé& and other animals, principally urinary ones ; 
and alfo many from other parts, particularly thofe from the 
joints. For thefe opportunities, I am beholden to feveral 
profeffional gentlemen ; whofe willingnefs to furnifh me with 
fpecimens, I fhall have much fatisfaction in acknowledging 
on a future occafion. At prefent, I muft acknowledge my 
obligations to Mr. Heavifide, in whofe mufeum I found be- 
tween 700 and 800 {pecimens. The liberal poffeffor of this 
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treafure offered me, what I could not have taken the hberty 
of requefting, namely, permiffion to break off pieces from 
any of the articles, for experiment. Mr. Edward Howard 
did me the honour to take upon himfelf the tafk of writing 
down the reports, and otherwife affifted me. 

At this time I fhall only mention, 

1. That out of 200 {pecimens of urinary calculi, not more 
_ than fix did not contain the animal oxide above deferibed, 
“4. e. about 32 out of 33 contained it. 

a. That the proportion of this oxide was very different ; 
varying from =4, (exclufive of water,) to 122; but, for the 
moft part, varying between 2°, and 49 *, 

3. That the common animal tan ove of urine is free 
quently found in concretions, in very different proportions 3 
but is perhaps never a principal conftituent part of them. 

4. That the above animal oxide was not found ia the uri- 
mary concretions, or any other concretions, of any animal 
but the human kind. 

5. That this animal oxide was found alfo in human ars 
thritic calculi, but not in thole of the teeth, ftomach, intef- 
tines, lungs, brain, &c, 


P. S. I think proper to fubjoin a few experiments, made 
after the preceding paper was written, which afford evidence 
of the truth of fome of my conclufions, and enable us to ex- 
plain fevera] properties of animal concretions. 


I. On an Urinary Concretion from a Dog. 


This calculus may be faid to be a great curiofity, for it is 
probably the only fpecimen in London. I owe the opportu- 
nity of examining it to Mr, H. Leigh Thomas, who met. 
with it in the courfe of his diffeétions; and therefore we 
have unqueftionable authority, that the concretion was 


** In fome urinary concretions, the interior part contained this oxide, and 
the exterior part had none of it. On the contrary, in other urinary con- 
eretions, the extcrior part contained it, and the interior partdid not. 
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really from the urinary bladder of a dog. It is worthy to be 
noticed, that the animal appeared to be in perfect health. ” 

This concretion is of an oval figure; is three inches and 
three quarters in length, and three inches in breadth; is 
white as chalk; its furface is rough and uneven. Being 
fawed through longitudinally, no nucleus was found, nor 
was it laminated, but near the centre it was radiated, and 
contained fhining /picula. In other parts it was, for the 
moft part, compact and uniform in its texture. It weighed | 
nearly ten ounces and a half. Its fpecific gravity was found 
to be greater than that of human urinary concretions, in 
general; which I have learned by experiments is alfo the 
cafe with urinary and inteftinal concretions of other brute 
animals, efpecially with thofe of the horfe. 

The fpecific gravity of the prefent calculus was 1,7. 

That of one from the urinary bladder of the human fub- 
ject, of the fort called mulberry calculus, and which con- 
fitted almoft entirely of uric oxide, was 1,609. 

That of another human urinary coneretion, of the fame 
compofition as the former, but quite {mooth, extracted by 
Mr. Ford, was 1,571. 

1. The prefent calculus of the dog had no tafte, nor {mell, 
till expofed to fire. 

2, Under the blowpipe it firft became black, and emitted 
the fmell of common animal matter; it next {melt ftrongly of 
empyreumatic liquor cornu cervi; and, after burning fome 
time, became inodorous, and white, and readily melted, like 
fuperphofphate of lime. 

3, On trituration with lye of cauftic foda, there was a co- 
pious difcharge of ammoniac, . 

4. It diffolved, on boiling in nitric acid: the folution was 
clear and colourlefs; and, on evaporation to drynefs, left a 
refidue of white bitter matter, which, under the blowpipe, 
emitted, weakly, the fmell of animal matter. 

5. Upon diftilling a mixture of 150 grains of this concre~ 
tion pulverized and two pints and a half of pure water, to 

hy. Bea three 
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three ounces, the diftilled Jiquid was found to contain nothing 
but a little ammoniac. The three ounces of refiduary 
liquid, being filtrated and evaporated, yielded 20 grains of 
phofphate of ammoniac, with a little animal matter; and 
the refiduary undiffolved matter amounted to 67 grains. 

°6. Thefe 67 grains, being triturated with four ounces of 
cauftic foda lye, difcharged very little ammoniac. On dif- 
tilling this mixture to one ounce, a very fmall proportion 
only of ammoniac was found in the diftilled liquid. . The 
refiduary ounce of alkaline liquid was filtrated, and mixed 
with the water of elutriation of the undiffolved matter. “One 
half of thofe liquids, on evaporation to drynefs, afforded a 
dark brown matter, amounting to 20 grains, which confifted 
of phofphate of lime and animal matter. To the other half 
of the alkaline liquids was gradually added muriatic acid, 
which occafioned a depofit; in {mall proportion, of matter 
that diffolved in nitric acid, but which, on evaporation to 
drynefs, left behind only a brownith matter, ati $5 3 of 
phofphate of lime and animal matter. 

4. The refiduary infoluble fubftance in cauftic lye, (6.) 
under the blowpipe, firft turned black, and then grew white, 
but could not be melted, 

By diluted fulphuric acid it was eooaseheaee On the 
addition of nitrate of mercury, to the filtrated liquid, it yield- 
ed phofphate of mercury; and, with oxalic acid, it afforded 
oxalate of lime; but no fulphate of magnefia was found re- 
maining after thefe precipitations were produced. 

Thefe experiments fully demonftrate, that the above con+ 
eretion of a dog contained none of the uric or lithic oxide 
above defcribed, but that it confifted, principally at leaft, of 
phofphate of lime, phofphate of ammoniac, and animal - 
matter. 

The prefent inftance leads me to explain the reafon*of the. 
fufibility of calculi. This is demonftrated by the above ex- 
periments, to depend upon the difcharge and decompofition 
ef the ammoniac of the phofphate of ammoniac, curing the 
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burning away of the animal matter: hence the refiduary | 
phofphoric acid readily fufes, and, uniting to the phofphate 
of lime, compofes fuperphofphate of lime, a very fufible 
fubftance. 

The phofphate of ammoniac being diffolyed owt by water, 
or cauftic alkaline lye, the remaining matter is infufible, 
being phofphate of lime. 

A very hard, brittle, and blackith inteftinal calculus of 2 
dog, from Mr. Wilfon, was found to be of greater fpecifie 
gravity than human urinary calculi, and to have the fame 


‘compofition as that of the dog above defcribed. 


This alfo was found to be the compofition of a white, 


fmooth, round, inteftinal calculus of a horfe, the fpecific 


gravity of which was 1,791. 

The fame compofition was difcovered, on sienna a 
yery hard, gray, brittle, laminated, quadrilateral concretion, 
faid to be from the urinary bladder, but which, I think, was 
more probably from the inteftines, of a horfe. 


‘ II. On a Calculus from the Urinary Bladder of a Rabbit, 


This is alfo a curiofity, being the only inftance I have 
feen. I am likewife indebted to Mr. Thomas for this 
fpecimen, which he very kindly fent me, fitted up as a 


preparation, included in the bladder itfelf. Mr. Thomas 


found this concretion, on diffecting a perfeGly healthy and 
very fat rabbit. 

This fpeeimen is fpherical, and of the fize of a {mall nut- 
meg. It is of a dark brown colour, has a {mooth furface, is 
hard, brittle, and heavy. When broken, it appeared to 
confift of concentric lamine. Its {pecific gravity was 2. 

1. Under the blowpipe it grew black, and emitted, the 
fmell of animal matter while burning; at laft it ceafed te 
emit any fmell; and, urged with the intenfeft fire, flowed 
no figns of fufibility, 

2. It readily diffolved, with effervefcence, like marble, in 
both muriatic and nitric acids, giving clear folutions. 


3. The 
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3. The nitric folution (2.) being evaporated: partly t@ 
drynefs, and partly to the confiftence of extraét, the dry 
refiduary matter was white; and the extra¢t-like matter, 
. which was bitter, could not be fufed under the blowpipes 
but, when brought to the ftate of a powder, the particles of 
it were made to cohere loofcly together into one mafs. 
4. On dropping fulphuric acid into the muriatic folution, 
.{2.) turbidnefs, and a copious white precipitation, immedi- 
ately enfued, from the compofition of fulphate of lime. 
From thefe experiments it is warrantable to conclude, that 
the above urinary calculus of a rabbit confifted principally of | 
carbonate of lime and common animal matter, with, per- 
haps, a very {mall proportion of phofphoric acid: it certainly 
contained no uric oxide, ‘ . : 
I examined, in the fame manner, a concretion which was 
faid to be from the ftiomach of a monkey; but I have not 
evidence of its origin equally fatisfaGcory as that of the two 
Jaft calculi. Its compofition was found to be fimilar to that of 
the calculus of the rabbit, viz. carbonate of lime and animal 
matter. Its obvious properties were alfo the fame; it wag 
of the fize of the largeft nutmeg. 


WI. On Urinary Concretions of the Horfe. 


I examined feveral fpecimens in cabinets, faid to be veficat 
calculi of the horfe, and found none of them to contain the 
uric oxide above defcribed ; but that they confifted (as welt 
as the calculi from the ftomach and inteftines of the fame 
animal). of phofphate of lime, phofphate of ammoniac, and 
fommion animal matter, which melted like fuperphofphate 
of lime, after burning away the animal matter and ammo- 
niac, As theie, and fome other experiments, feemed ta 
concur in eftablifhing an important truth, I thought it ne. 
eeflary to examine an urinary concretion of a korfe, which, 
from its figure and fize, was unqueftionably from the kidney 
pf that animal; for I'haye found by experience, that one 
fannot depend entirely on the accounts in cabinets, nor 

. indeed, 
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indeed, fometimes, on the affertions of perfons who colle& 
fpecimens. 

1. This concretion, which Dr. Baillie was fo good as to 
give me, was of a blackith colour, was very brittle and hard, 
and had no fmell or tafte. It felt heavier than human 
urinary calculi. 

2: Under the blowpipe it became quite black, and emitted 
the fmell, weakly, of common animal matter. It was re~ 
duced very little in quantity, and fhowed no appearances of 
fufibility, after being expofed for a confiderable: time to the 
moft intenfe fire of the blowpipe. 

3. Muriatic acid diffolved this concretion, with effer- 
yvefcence, yielding a clear folution; which, on evaporation to 
drynefs, left a black and bitter refidue. 

4. A little of the refidue (3.) being boiled in pure water, 
to the filtrated liquor fuperoxalate of potafh was added; 
which occafioned a very turbid appearance, and copious 
white precipitation. 

_ 5+ Nitric acid alfo readily diffolved this concretion, with 
effervefcence. The folution being evaporated, partly to dry- 
nefs, and partly to the confiftence of an extract, the dry 
refiduary matter was white and bitterifh, and the extract- 
like part fhowed no figns of fufibility under the intenfeft fire 
of the blowpipe. 

6. A little of the concretion, being triturated with Hie of 
¢auftic foda, emitted no fmell of ammoniac. 

From thefe experiments it appears, that this calculus, like 
the former one from a rabbit, confifts of carbonate of lime 
and commen animal matter. 

A renal calculus of a horfe, in Mr. Heavifide’s collection, 
appeared, on examination, to confit of carbonate of lime and 
common animal maiter. 

Another {pecimen, however, of renal calculus of a horfe, in 
the fame collection, marked No. 3. was found to confift of 
phofphate of lime, phofphate of ammoniac, and common 
animal matter, It was fufed under the blowpipe, ; 

The 
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“The fpecimen marked No. 8. in the fame colleétion, 
which was faid to be a vefical calculus of a horfe, appeared 
to confift of the three ingredients juft mentioned. 

T have met with two inftances of a depofit of a prodigious 
quantity of matter in the urinary bladder of horles, which 
had not cryftallized, or even concreted: it amounted, in 
one fpecimen, which was given to me by Dr. Marfhall, to 
feveral pounds weight; and in the other, which is in the 
poffeffion of Mr. Home, to about 45 pounds. Its compofi - 
tion was, principally, carbonate of lime and common animal 
matter *, 

I have not found any inftance of human urinary calculi of 
a fimilar compofition to that of the rabbit, and thofe of 
horfes above defcribed, which confift of carbonate of lime 
and animal matter; and I believe that human urinary 
calculi very rarely occur of a fimilar compofition to thofe of 
the dog and horfes above mentioned, which were found to 
confift of phofphate of ammoniac, phofphate of lime, and 
animal matter, without containing wric oxide. 

The difference in the conftitution of urinary concretions 
may depend on. the difference of the urinary organs of dif- 
ferent animals, on the food and drink +, and on the various 
difeafed and healthy ftates of the urinary organs. 

. T have not found the uric oxide in the urinary concretions 
of any phytivorous animal; but, whether it would be formed 
in the human animal when nourithed merely by vegetable 
matter, muft be determined by future obfervations. In the 
mean time, it is warrantable to conclude, from analogy, 
that it would not, and the application of this fact to practice 


~ ® Since this paper was read, Mr. Blizard has “been fo. attentive as te 
fend me another f{pecimen of the fame kind of depofit as thofe here 
mentioned. It now appears probable, that fuch depofits frequently take 
place, although I believe they have not been noticed before. 

“4 I found the ftomach-concretion called oricntal bexoar, to confit 


merely of vegetable matter; as did the inteflinal coucretion of a theep, 
is 
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is obvious: but I now purpofely avoid making any praétical 
inferences, until I can, at the fame time, ftate a number of 
faéts I have collected, relative both to concretions and to the 
urine itfelf, 


V. Short Account of the laf? Ruffian Expedition for making 
Difcoveries in the North-eafi Sea. By Profeffor Buu- 
MENBACH af Goltingen. From Geographifche Ephe- 
meriden. Publifhed by Major von Zacu, May 1798, 


As very little is yet publicly known of the great fix- 
years expedition, undertaken by the Ruffians for making 
difcoveries in the Northern Archipelago or Eaftern Ocean, 
the following fhort account of it, taken from the moft 
authentic fources, and particularly from the correfpondence | 
of Dr. C. H. Merck, who was employed in the expedition 
as naturalift and phyfician, with the Royal Academy. of 
Sciences at Gottingen, may afford fatisfaction to thofe fond 
of geographical refearches. 

This expedition was propofed by Catherine II. fo early. as 
the month of November 1784. A plan was alfo drawn up 
for it; and the command conferred upon Captain Billings 
an Englifhman, then in the naval fervice of Ruffia, who had 
accompanied Mr. Bayly the aftronomer in Cook’s laft 
voyage round the world in 1776—80. Three captains of 
the fecond rank were appointed under him, viz. Hall, 
Sarifchef and Bering, not the fon, as Leffeps fays, but the 
grandfon of the celebrated Capt. Vitus Bering, who, on the 
14th of December 1741, was interred on an ifland in the fea 
of Kamtfchatka, named after himfelf, and where he had 
been fhipwrecked. 

The principal objects of this great and very expenfiye ex- 
pedition were, to fupply all the deficiencies in regard to the 
important difcoyeries with which the geography of Afiatic 

Ruffia 


t43 Account of the laft Ruffian . 
Ruffia had been enriched, fince the time of Peter the Great, 
by exploring that fo little known north-caft corner of Afia, 
the land of Tichukt; to purfue farther if poffible the north- 
eaft paflage, attempted by Cook; and, laftly, to fearch out 
more conyenient potts for the Ruffian fur-trade on the north- 
weft coaft of America. 

Captain Billings fet out with his inftruétions from Pe- 
terfburgh in the end of the year 1785, and in July 1786 
arrived at Ochotzk. Having paffed the winter at Werchne 
Oftrog, in the beginning of the fummer 1787 he left the 
mouth of the Kolyma or Kovyma with two veflels, the larger 
of which, called the Pallas, was commanded by himfelf; 
and the other, the Jefafchna, named after an arm of the. 
river Kovyma, in which it was built, was commanded by 
Captain Sarifchef. This was only a preparatory expedition, 
the object of which, however, was nothing lefs than to 
double Cape T{chelazka, (Cook’s Cape North) and to 
proceed by this unheard-of route from the Frozen Ocean 
through Bering’s Straits to Anadyr. I call the route unheard- 
of, as the romantic voyage of the Starfchina Coflac Semon 
Defchnew, in the year 1648, notwithftanding the account 
of it which the Ruffian hiftoriographer Muller is faid to 
have difcovered in 1736, among the archives at Jakutzk, is 
ftill doubted by many fceptics, who confider a conneétion of 
the northern parts of both continents as poflible. 
- Thefe adventurous navigators, however, could not pro- 
éeed farther than toa certain point betwecn Baranikamen 
and the mouth of the river Tichaun ; becaufe ghe impene- 

-ttable fields of ice which they found there, rendered it im- 
poffible for them to continue their voyage to the North-eatt, 
and obliged them to return from Seredun-Kerymiky Oftrog 
to Jakutzk, in order to pafs the winter. , 

In the mean time, Captains Hall and Bering were em-" 
ployed in preparations for the grand expedition. The former 
fuperintended at Ochotzk the building of the two veffels 
deftined for that purpofe, and the latter had ‘the care -of - 

tranfporting 
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wvanfporting from Jakutzk the materials and ftores neceflary 
for fitting them out. 

In the fummer of 1789, the two fhips were ready at 
Ochotzk for putting to fea; when, unfortunately, the fecond 
of them, the Dobrowa Namerine (the Good Intent), which 
was to be commanded by Capt. Hall, got on fhore juft at 
the mouth of the Ochochta; and as her keel was broken, it 
was neceflary to fet her on fire. On account of this mif- 
fortune, Capt. Billings, with his own veffel the Slawa Roffie 
(Ruffian Glory), was not able to leave Ochotzk till towards 
the middle of September; at which time he proceeded to 
Awaticha Bay, where he anchored in the month of O&eber, 
having made in this paflage a difcovery of very great im- 
portance to nautical geography, as about 300 werfts from 
Ochotzk towards the Kurile iflands, he fell in with a rock, 
an hundred. fathoms high and:a werft in circumference, 
furrounded by leffer rocks which were named Jonas Ifland, 


_andon which many of the fhips already loft have, in all 


probability, been wrecked. Prodigious flocks of fea-fowl 
come every morning from theie rocks to the coaft of Ochotzk, 
and return thither again in the evening to pafs the night. 

After wintering at Kamt{chatka, thefe navigators explored, 
in the fummer of the year 1790, the whole chain of the 
Aleutian iflands, which feem to be of volcanic origin, and 
afterwards the large eaftern iflands explored by Cook; Ona- 
lafchka and Kadjak ; the bay of Cape St. Elias, &c. and re- 
turned to winter at Kamtfchatka. In the fummer of 1791 
they proceeded on their grand expedition, to fearch for 2 
northern paflage through the Frozen Ocean; and haying 
landed on Gore’s and Clarke’s Ifland, purfued their route 
from thence to the Continent of America. 

As the fields of ice, which extend from the Eaftern Cape 
of America, rendered it impoffible for them to penetrate any 
farther, Captain Billings, in conjunction with Dr, Merck, 


_ accompanied by one of the pilots, the draftfman, two inter- 


preters, and four {camen, undertook an expedition of difcovery 
through 


te ~ Account of the laft Ruffiat ~ 
through the country of Tichukt from the Bay of St. Lawrence to 
the river Kolyma, which they had left four years before. This. 
wonderful journey, which they performed in fledges drawn 
by rein-deer and attended by fome of the intrepid nativesy 
continued from the middle of Auguft till the end of February, 
1792, when they arrived at the river Angarka, which falls 
into the great river of Anuy, after having travelled through, 
and examined in regard to geography, natural hiftory and 
ftatiftics, an extenfive tract of country very little known, 
the Bay of St. Laurence and the iflands between Bering’s 
Straits and the mouth of the Anadyr, inhabited by about 
four thoufand Tfchuktefe, who are ichthyophagi or feeders 
on fifth, and the whole almoft level land, deftitute of wood, 
of the rein-deer Tichuktefe from the above-mentioned firaits 
as far as the Kolyma. 

In the beginning of May thefe enterprifing travellers re- 
turned on horfeback.to Jakutzk. Their veffel, which they 
had left ia the Bay of St. Laurence, had in the mean time 
proceeded to Onalafchka, under the command of Capt. 
Sarifchef, and had wintered there, together with a fmall 
cutter called the Tfchorne Orel (the Black Eagle), which 
had been built foon after their firft arrival at Kamtfchatka, to 
fupply the lofs of the veffel ftranded at Ochotzk, and on 
board which were Captains Fall and Bering. 

Next {pring both veffels returned to Kamtfchatka, The | 
Slawa Roffie was left there in the harbour of St. Peter and 
St. Paul; but Captains Hall and Sarifchef, in the courfe of 
the fummer, paid a vifit in the Black Eagle to the chain of 
the volcanic Kurile iflands. They then proceeded to Ochotzk, 
from which they were followed, in the fummer of 1793, by 
the reft of the crew of the Slawa Roflie in a tranfport com-, 
manded by Capt. Billings; and in the winter of 1794 the 
whole of the perfons employed in the expedition returned to. 


Peterfburgh, : 
A full account-of this remarkable and interefting expe= a 
dition is now preparing for publication, under the infpection i 
in ; aa : 
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of the Academy of Sciences at Peterfburgh. In the mean 
time, the Academical Mufeum at this place *, through the 
liberality of its worthy benefactor Baron von Afch, coun- 
fellor of ftate, has received a prefent highly interefting to 
natural hiftory and geography, confifting of works of art and 
natural curiofities from thefe remote regions of the northern 
part of Afia, as well as of the north-weft coaft of America 
and the chain of iflands lying between the two continents. 

The f{pecimens of art of thefe polar inhabitants, and above 
all the needle-work of the women, (who, howeyer, for the 
moft part are troglodytes, and in their fubterranean dwellings 
(jurten), mutt confequently ftrain their eyes by working at 
lamps filled with train oil,) exceed in elegance every thing 
T ever faw of fuch kind of manufacture, not only among fa-. 
vages, but even among the civilifed Europeans, _ As a proof 
of this affertion, I fhall here remark, that they ftood exa- 
mination by a magnifying glafs, under which the finelt 
embroidery of Europe loft much by being compared with 
them. 

The affertion that, except food and drink, there is no ob- 
ject which engages more the attention of mankind than that 
of ornament, and that a turn for coquettery is one of the 
moft general-as well as moft beneficent principles in human 
nature—an affertion ftrengthened by this ftriking obfervation, 
that though there are numerous tribes on the earth who go 
perfectly naked, even without fo much as the covering: of a 
fig-leaf, there are none, as far as we yet know from the in- 
‘formation of travellers, who, notwithftanding their nudity, 
‘do not ornament themfelves in fome manner or other, I have 
found fully confirmed by various articles, the fruits of this 
‘voyage of difcovery, which form part of the prefent tranf. 
‘mitted to our mufeum by Baron von Afch. 

‘The variety and fingularity of the appendages of the toi- 
‘lette of thefe polar inhabitants, condemned as it were to the 


* Gottingen. 
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coldeft climate in the world, and who have to ftruggle incef- 
fantly with froft and hunger, exceed all defcription. By re 
of example, I fhall mention only one article, a firft-rat 
ornament of the ladies of the Alieutian Iflands, confifting of 
a pair of the long tufks of 'a wild boar, cut down to ‘a fmaller 
fize, which are ftuck into two holes, one on each fide of the 
under lip, from which they project, and give the wearer an 
appearance fimilar to that of the wallrus, which is confidered 
as a beauty almoft irrefiftible. 
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VI. New Procefs for obtaining Lemon Juice of a Stronger 
Quality, By M. BRUGNATELLI. From Annali di Chis . 
mia, Vol. Il. p. 31. 


Have obferved in the courfe of feveral experiments 
that the flimy fubftance in lemon juice feparates itfelf {pon- 
taneoufly from that acid, I endeavoured to find out fome 
methed of preventing it from fpoiling during the time ne- 
ceflary for its feparation, in order that the acid fhould not. 
acquire any bad-propertics which might render it unpleafant 
‘to the tafte, or uncertain in its chemical effects. 

I expreffed in the common, manner the,jutce of perfeétly 
nipe lemons, and firained it through a -piece'of linen. In 
half an hour I firained it again, to free it from a little flimy 
matter which had fettled at the bottom of the veffel. I then 
added to the juice a certain quantity of the ftrongeft {pint 
of wine, and. preferved the mixture for fome days in a well- 
‘corked bottle. During that time there was a confiderable, 
depofit, which to’ all appearance was of a flimy mature, and 
which I feparated by filtering paper. If the fluid was too 

thick to-pats through the filter, I diluted it again with, Spirit 
of wine. After this operation, the depofit seandine’ on the 
paper, which was entirely covered with it, and I obtained 
in the veffel placed below, the pureft acid of lemons com-_ 
pitied with {pirit of wine. if 
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If it be required to obtain the acid perfeétly pure, nothing 
is neceffary but to feparate from it the fpirit of wine, which 
can be beft effected by evaporation. The acid of the lemons 
affumes, after it has been freed from the fpirit of wine and 
the moifture combined with it, a yellowifh colour, and be- 
comes fo ftrong that, by its tafte, it might be confidered as a 
mineral acid. 

It is not neceflary to evaporate the fpirit of wine ina clofé 
veffel, if the experiment is made only on a fmall feale; nor 
is there any danger that in open veffels any of the acid wilf- 
be loft, as it is too fixed to be volatilifed by the fame degree 
of heat at which fpirit of wine evaporates. This acid has 
peculiar properties, which deferve farther examination. 


VII. An Experiment to prove the Permeability of Glafs to the 
Eleétric Fluid. By Mr. W. Woop, F.L.S. Communi- 
cated by the Author, 


\ V HETHER eglafs is or is not permeable to the elec- 


- trie fluid has been Jong difputed among philofophers, and 


various have been the experiments made both-to prove and 
to refute the Franklinean hypothefis. 

A paper by Mr. Wilfon was read at the Royal Society, 
December 6, 1759, in favour of the permeability of glafs, 
in which the following experiments were related: He took 
avery large pane of glafs, a little warmed ; and holding it 
upright by one edge, while the oppofite edge refted upon 
wax, he rubbed the middle part of the furface with his 
finger, and found both fides eleétrified plus. 

He then held the fame pane of glafs within two feet of 
‘the prime conductor, which was eleétrified plus; that part of 
ithe glafs which was oppofite to the conductor became elec- 
trified minus on both fides; but, in a few minutes, the mi- 
nus electricity difappeared,.and the plus continuing, diffufed 
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itfelf into the place of the other ; fo that now the bamgaresnir 
electrified plus. . 
Many other experiments of a fimilar nature were made by 
Mr. Wilfon, none of which, however, appear fufficiently 
conclufive: I fhall therefore fubmit the following experi- 
ment to electricians; and if it does not prove the permea- 
bility of glafs to the electric fluid, they will oblige me by 
explaining the way by which the balls in the electrometer 
are made to diverge without pafling the electricity through 
ithe glafs. 


EXPERIMENT. 


Cayallo’s atmofpherical electrometer was placed upon a 
glafs pedeftal, and covered by a thick glafs receiver, fo large 
as to admit of a fpace of above two inches between its fides 
and the electrometer. A charged jar was then brought within 
a little of the apparatus, and the balls immediately diverged 
confiderably, as reprefented in Fig. 2. Plate TV.» Upon 
touching the receiver with the knob.of the jar, the diftance 
between the balls was doubled; but, on the removal of the jar, 
they direétly came together. This experiment was repeated 
upon the air pump, and the effects were exactly the fame. 


VIIL. Defcription of the Apparatus employed by, the Society for 
Philofophical Experiments and Converfations, for producing 
Water by the Combujtion of Hydrogen Gas in Oxygen 
Gas: with an Account of the Procefs, Extracted from 
the Minutes of the Society. 1795. 


A B (Fig. 1, Plate IV.) is a light elobular veflel of flint 
elafs about twelve inches in diameter, in the manner of an 
abot having the narrow necks A: and B oppofite to each 
other. The lower part of this veffel is drawn out at C to 
‘form the tube CD, which: is provided with a ftop cock at 
; its 
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iis lower extremity D. The fquare mahogany frame F G 
ftands parallel with the horizon. 

‘Near the end K of a mahogany board the brafs rod MN 
is {crewed fo as to ftand upright; it is provided with a 
fhoulder, in order that it may be firmly fixed into the plate 
MO, faftened at each angle to the board with fcrews. . 

In the fame manner the rod PQ is faftened at the other 
end of the board K, which faftening cannot be feen in this 
view of the apparatus. Thefe rods pafs through the fquare 
frame F G at H and I, fo that it may be flidden upwards or 
downwards on the rods. 

At each hole in this frame throuch which the rod paffes, a 
brafs focket (Ha) is ferewed to the lower fide of the frame, fo 
that the rod may pafs freely through it ; and that it may be 
fixed at any elevation, the focket is provided with a ferew H, 
by which the rod may be prefled againft the oppofite fide of 
the focket, and thus kept in the pofition required. ; 

The oppofite fide of the frame near I is in the fame man- 
ner provided with a focket and fcrew. 

The veffel Q containing water has a tube fixed in the 
centre of its bottom, which receives the rod and flides on it, 
fo that the veffel may be fuftained at any required height. 
By means of a ftop cock b the water may be made to trickle 
more or lefs quickly from the vetfel Q upon a piece of muf- 
lin c, by which it is diftributed over the whole furface of the 
adopter AB, and defcends by CD into the fquare trough 
D, after having ferved to cool the adopter. d is a glafs fun- 
nel cemented into a brafs cap at m, from which the tranf- 
verfe tube Be, provided with a ftop cock, may deliver the 
hydrogen gas of the funnel d into the adopter through the 
flender extremity e, made of iron left it fhould be melted by 
the flame of the hydrogen gas. 

Under the other neck of the adopter ftands the funnel g 
furnithed with a ftop cock (at f) imtended to receive and 
deliver oxygen gas by the courfe gg A into the adopter, m 
order to maintain the combufticn of the hydrogen gas. 

L3 Through 
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Through a collar of leather, fixed in the tube between i and 
A, an iron wire paffes, bent in the direction A e: the end of 
this wire ate is at the diftance of one-eighth of an inch 
from the end of the tube which fupplies the hydrogen gas, 
when the wire ftands in this pofition to deliver the eleétri- 
cal fpark, and inflame the hydrogen gas as it ifues, The 

end of the wire at iis fcrewed into a {mall brafs ball, by 
which it receives fparks from the larger ball k of the eleétri- 
cal conductor. 

The funnel containing oxygen gas enters water to the 
depth of three or four inches in the veffel RS, the fize of 
which admits a pint bottle of gas to be introduced under the 
funnel and delivered into it. The veflel TU ferves in like 
manner for the fupply of hydrogen gas to the funnel d. 

When it is intended to accelerate the combuftion of the 
gaffes, the hydrogen funnel muft be kept conftantly full, 
fo that it may be prefied upwards by a column of three or 
four inches of water: at the fame time the exygen funnel 
mutt be fupplied fo flowly that the water may rife in it five 
or fix inches above the common level. In the contrary cir- 
cumftances the combuftion may be retarded at pleafure ; but 
care muft be taken that the hydrogen gas iffue in a conti- 
nued ftream, and the flame be maintained, 

As jt is neceflary that the adopter fhould be firmly ferewed 
to the fquare frame, and yet eafily feparable from it, the fol- 
lowing provifion is made : 

ab is the neck of the adopter through which the gas is ta 
be introduced. The lip at  ftrengthens the mouth of the 
adopter. d is the external projecting part of the glafs ftop- 
per, which is accurately ground to fit. This ftopper being 
ground to a fmaller diameter between d and g is there ce- 
mented into a brafs cap gf.. The flender wire which is ta 
deliver the electric fpark is continued through the glafs flop- 
per dtoi, The oxygen funnel g communicates by a nar- 
row paflage with the cavity of the adopter round the wire 
ie, The neck of the adopter is imbedded in the mahogany 

frame ; 
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frame ; the brafs clip 4 fhuts upon, this neck, and preffes 
it to the frame by the, ferews 27, To keep the ftopper 
@ firm in the neck of the adopter, a femicircular clip em- 
braces the brafs cap gf, and meets the fhoulder, of. the 
{topper d, From, this. clip two brafs pins enter the piece &, 
which being drawn, to the frame by the ferews //, forces 
the clip againft the glafs topper d, and thus faftens it firmly 
in the neck of the adopter. By the hke mechanifm the 
other neck of the adopter is made faft to the frante. 

The wire ie being moveable in, a well- -greated collar of: 
leather, the brafs ball.1 is turned round, when the hydrogen 

s has been inflamed ; and the wire Ae turning with this 
ball, the end e¢ is remoyed. to one fide from the flame of the 
hydrogen gas; the ferew m ferves to keep the wire in the 
pofition required, ’ 

Previous to the ufe of this inftrament the funnels are to 
be {crewed off: the oxygen funnel at f; the hydrogen fun- 
nel at the neck B of the adopter. The hydrogen {topper 
being removed, the adopter is to be rinfed with diftilled wa- 
ter, and, being again put in its pofition on the frame FG, is 
10 be left to drain, the tube CD being left open. After this 
the adopter with its ftoppers and vimphuded air is to be 
weighed: the hydrogen ftopper being then removed, the 
adopter is to be filled with diftilled water of a known, tem- 
perature, and the ftopper to be again replaced. By the weight 
of the water in the adopter its capacity in cubic inches: ig 

The fame ftopper is now to be taken out and dried, and 
oxygen gas, under a preflure of a two-inch column of water, to 
be introduced till all the water is excluded from the adopter : 
its orifice, being ftill under the water, is then covered with 
the finger, and another perfon ftands ready to introduce the 
ftopper, which has to expel its bulk of gas, fo that no air can 
enter againft this current of the gas.. The adopter is now 
faflengd to its frame, and the funnels are {crewed on. To 

h4 prevent 
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prevent the hydrogen tube from introducing the atmofpherie 
air which it otherwife would hold, oxygen gas is — . 
through it from the fmall extremity. 

“The funnels, the capacities of which are determined by 
_ meafurement, and marked at the different heights, now con- 
tain atmofpheric air confined by water, which is to be fucked 
out by means of a flender fyphon : when the oxygen funnel 
is thus emptied of its air, in order that none may remain im 
the neck, oxygen gas is to be introduced and fucked out re- 
peatedly. Then it is to be charged with the fame gas, and 
the ftop cock to be opened to allow a free communication 
between the gas in the funnel and that in the adopter, 
which is now left to drain for 24 hours, at the end of which 
time the water which has gathered in the tube C D is to be 
paffed off by opening the Sale D, which mutt jutt touch the 
furface of the water in D, that the oxygen gas in the adopter 
and funnel may accommodate itfelf to the anes temperature 
and preffure of the external air, which is to be noted, and then 
thé cock to be ftopped. The water on the outfide of this funnel 
is to be kept two or three inches lower than in the infide. 

The hydrogen funnel d is to be freed of its contained at- 
mofpheric air by the fame means employed for freeing the 
other funnel, and hydrogen gas is to be repeatedly intro- 
duced and fucked’ out. “At laft it is to be filled with mea- 
fured® quantities of this gas to the lip, which is to be com- 
preffed by a column of about four inches of water. 

The apparatus is now ready. The ball k of the eleétrical 
~ conduétor, charged by a good machine, is to be brought near 
to the ball i; ‘and while the fparks' pafs in quick fucceffion 
from the wire A e to the point of the tube B e, the cock at f » 
is to be opened quickly, fo that the firft portion of hy drogen 
gas iffuing at ¢’ may be inftantly inflamed; the wire is then 
‘to be turned away from the flame. The combuftion may be 
_ aceclerated by increafing the column of water which preffes 
"the hydrogen gas, and leffening the preflure on the oxy- 

gen 
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gen gas. The adopter is now to be kept cool by water, al- 
lowed to trickle down over it from the vefiel Q. 

- During the combuftion meafured quantities of the gafes 
are to be introduced into the proper funnels; and when it is 
wifhed to interrupt the procefs, the cock which admits ‘the 
hydrogen gas is to be quickly ftopped. As the veffels cool, 
the oxygen gas and aqueous vapour in the adopter will con- 
traét in bulk, and the water in the oxygen funnel will rife 
towards the brafs cap f. At this moment the cock muft be 
fhut to prevent the water from rifing higher. 

When the procefs is to be renew agi the oxygen funnel is 
to be charged with gas, and the cock to be opened. The 
hydrogen funnel is next to be charged ; the wire A e to be 
turned to its firft pofition, and the electric {park to be applied 
as before. Thus the combuftion may be carried on from 
day to day. That the electric fparks may {trike quickly: and 
vigoroufly, a communication fhould be made with a wire 
between the cufhion of the machine and the brafs cap m. 

As the trafes employed are not to bé confidered as: free 
from azotie gas, its prefence will at laft reduce the gas in the 
adopter to the ftandard of atmofpheric air. The flame will 
then become weaker, and muft be watched, that the cock of 
the hydrogen funnel may be {topped before the flame is ex- 
tinguifhed; otherwife fome of the hydrogen gas will pafs 
unaltered into the adopter, and be confounded with the azotic 
gas, from which it is not eafily feparable. 

' When the procefs is terminated, the quantity of aeepeinee 
gas remaining in its funnel is to. be noted from the grada- 
tions marked on the veflel, and to be deducted from the 
fum of the meafures of hydrogen gas employed. This funnel 
is then to be ferewed off. The oxygen funnel is to be treated 
in tliefame manner, proper attention being paid to the level 
of the water, and to the temperature and preflure of the air 
at the time. The adopter and ftoppers, being now in the 
ftate im which they were firft weighed, are now to be 
weighed, with the contained water, to determine its weig 
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_ To weigh, the water thus formed fiill more accurately, and, 
to examine its quality, it muft be drawn off from the adopter. 
For this purpofe the adopter, after it has ftood to drain for 24 
hours, is to be warmed by wrapping the upper part of it in 
a hot cloth: a bottle of proper fize is to receive the extremity, 
of the tube € D, and, the ftop cock bemg opened, the ex- 
panded gas in the adopter will prefs all the water intothe 
bottle. During the paffage of the water, the bottle is to be 
held at fuch a height that the orifice of the {top cock may dip, 
only 3th of an inch in the water; and when a fingle bubble 
ef gas from the adopter has. iffued through the water, the 
fiop cock is to be inftantly clofed. 

The gas remaining in the adopter is now to be transferred: 
ato another veflel, in which it may be expofed firft to lime 
water, that any carbonic acid gas contained im it may be 
meafured ; and afterwards fo fulphuret of lime, which will, 
ymbibe all the oxygen gas, and leave the azotic gas in a ftate 
fit for menfuration. 

The quantity of heterogeneous matter introduced with 
the gafes during the combutftion being thus difcovered, a pro-- 
portionate deduction is to be made from the calculated weight 
of the hydrogen and oxygen gas employed. The difference of 
weight of the azotic gas remaining, and the common air at firft 
weighed with the inftrament, may thus be eafily determined, 

The Society from whofe interefting minutes we make the 
prefent extract, carried on the combuftion in the manner al- 
ready defcribed, for about two hours at a time on different 
days, til] the column of water in the tube C D was 8+ inches 
in length. Ateach of thefe times the temperature of the 
gafes and the height of the barometer were carefully noted. 
In the manner defcribed by Lavoifier, the volume of each 
gas at 29°85 inches of the barometer, and 54°5° of the ther-~ 
mometer, was afcertained ; and the weight of the oxygen gas 
confumed was found to be 436'5 grains, and that of the hy- 
drogen gas 725 grains; the weight of both being 489 gr. 
= 1 0%. 11 dwt. Q gr. 
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The water produced weighed 1 oz. 11 dwt. 7 gr.; and, 
contrary to all expectation, had no fenfible acidity. 


IX. On the Principles of Iron and Steel. By Mr. Davip 
Musuet, of the Clyde Iron Warks. Communicated bp 
the Author. 


Tue general diffufion of coal and ironftone, in rich and 
extenfive traCts throughout the ifland of Great Britain, while 
it has ftamped an additional value on land, has rendered the 
manufacture of iron of fuch national importance,and advan- 
tage, as to weigh confiderably in the feale of our commer- 
cial interefts. Of late years it has gained in a great meafure 
that juft preponderance to which its magnitude and general 
utility have fully entitled it. At prefent, however, it mutt 
not be concluded, that the bufinefs has attained thofe 
bounds which fet limits to its improvement; or that.it has 
attained its utmoft confequence as a fource of national and 
individual wealth. Its future progrefs will greatly depend 
upon the liberal exertions of individuals, and the felf-denia] 
of the legiflature, by abftaining from cramping in its en- 
lightened march the genius of this native manufa¢ture. 

Imprefled with thefe truths, the following details will be 
- found more allied to the practice of the manufacture of 
jron than attached to any fyftematic arrangement of fcience; 
where oftentimes the practical ftudent is obliged to f{mile, 
bewildered at the lengthened affemblage of phrafes expref+ 
five of a fimple fubftance or meaning. 

It is much to be lamented that the {cientific arrangement 
of the mineralogift was not more confonant to the ideas of 
the manufacturer ; and that the labours of the former were 
not more direéted to affimilate to the juft refults of practice 
his pre-conceived theories. 

With heartfelt pleafure we fhould then perufe the hiftory 
and analyfis of the many ftrata of argillaceous ores of iron 

with 
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with which both England and Scotland fo  plentifully 
abound ; their richnefs in iron, and capability of being ma- 
nufaétured ; their contiguity to coal, and the local advan- 
tages which nature may have beftowed, by the addition of 
waters fufficient for turning machinery: thefe would form 
interefting and inftruéting branches of information, and 
ultimately would tend to the advancement of our real in- 
tereft. REIN ee 

It is alfo much to be wifhed, for the improvement of all, 
that the method and order of the new nomenclature of the 
French fchool would pervade every branch of chemical and 
mineralogical fcience; and that the celebrated Kirwan 
would fo far bend as to new model his excellent fyftem of 
mineralogy on thefe principles. 

The metallic fubftance called iron is fufceptible of a 
greater variety of modifications, and poffeffed of more pro- 
perties fingular and ufeful, than any other metal. Iron, 
properly fo called, is malleable. All the other ftates of the 
metal contain certain fubftances in combination with the 
iron, which render it fufible, brittle, more or lefs elaftic, 
&c.- Pure iron is deftitute of foreign admixture, and is 
therefore perfectly malleable. A variety of methods have 
been eftablifhed to produce the metal approaching to that 
pure and duétile flate: in the purfuit of this laudable at- 
tainment the following diftinct modifications of iron have 
manifefted themfelves : 

ift, Crude, caft, or pig iron; 2d, Steel; and, 3d, Mal- 
leable iron. Crude iron is an eager brittle metal, obtained 
by the fimple fufion of ores in contact with pitcoal charred, 
or the charcoal of wood, united with a certain proportion of 
calcareous earth as a folvent or flux: its component parts 
are iron; carbon, and oxygen, Carbon 1s imparted to 
the iron from the fuel which is ufed in {melting the ore; 
oxygen is conveyed to the iron in a twofold manner : it 
exi(ts in the ore in a concrete ftate, and unites to the iron 
previous to feparation ; a portion is alfo communicated ‘by 

the 
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the great compreffion of air ufed to excite the degree of heat 
neceflary for reduétion. 

Thefe are the foreign fubftances which alter and contami- 
nate the quality of the iron; but, as they exift in different 
proportions in various irons, it is obvious that thefe altera- 
tions of proportion will form varieties of crude iron: the 
following are diftinguifhable : 

1ft. Oxygenated crude iron, where a {mall portion of car- 
bone is united to the iron, and where a fuperabundance of 
oxygen exifts. The fracture of fuch iron prefents a white 
furface deftitute of grain, frequently diverging in ftreaks, re- 
fembling an early variety of cryftallization; fometimes it is 
mottled with fpecks of a black colour, which plainly exhibit 
the feanty portion of carbonic concretions. The external 
furface of fuch iron always cools concave, rough, and co- 
vered with oxyd. In commerce this variety of iron is 
known by the names of white iron, forge pigs, ballaft iron, 
&c. and its prefent yalue is from 5].\5s. to 5l..1§s. per ton. 

ad. Carbo-oxygenated crude iron*, or iron united with 
equal portions of carbon and oxygen. The fraéture of this 
iron is light grey, prefenting a fmall diftin@ grain ; the fur- 
face of the pig partially punétured, lefs concave, and more 
free from oxydation in cooling than the former ftate. In 
commerce it is known by the names of grey iron, No. 3, 


* I am fully aware of the novelty of this term, and that by feme zt 

may be liable to be cenfured. I have, however, the great Lavoifier for 

' my precedent, who, in naming the compound radicals of the vegetable 
kingdom, ufed hydro-carbenous and hydro-carbonic, to exprefs the 

ternary combination of hydrogen and carbon with oxygen; in the 
former, into that of an oxyd—in the latter, into that of an acid. It 
may however be remarked, that in this way the prevailing fubftance 
was marked by a precedency given to its fign, which implied that there 
exitted 2 larger proportion of this than the following fubftance. Let 
the prefent, however, exprefs the combination of iron with carbon and 
oxygen in equal portions: the precedency given to carbon in begin- 
ning the compound, is meant to denote its fuperior agency, and its pre- 
fence being effential in the manufaébure of crude iron, 
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~ &c. and its prefent value is reckoned from Sl. ifs. to. 6. = 
per ton.’ 

a. Carbonated crude iron, wherein carbon fully eh 
" Tainates, and where an extra privation of oxygen has taken 
place. The fraéture of ‘this iron is dark grey inclining to 
blue, prefenting large brilliant concretions of a metallic 
luftre in the centre of the pig, but dimsinifhing in point of 
fize as they approach the furface. In this quality of tron 
the upper furface, which is left to cool in contaét with the 
open air, after being run from the blaft furnace, is partially 
convex and full of pun&tures: it is then called by the work- 
men honey-combed, and its quality is often inferred from 
the fize and depth of the punéture : its tendency to oxyda- 
tion in cooling is fill lefs than that of the fecond variety of. 
crude iron. 7 his quality is ‘well known to the manufa@turer 
and founder, under the names of No. 2, good melting pig 
tron, &c. Tts prefent value is from 61. 15s. to 7. ros. per 
ton. § 
ath. Super-carbonated crude iron, or ifon faturated to ex- 
cels with carbon, and having united to it but a feanty 
portion of oxygen. The fracture of this iron prefents att 
aftonifhing group of large, regular, metallic grains, each 
prefenting a prominent edge outwards; in this ftate the 
‘faturation of ‘carbon has been fo complete, that it exifts 
united to the iron in the ftate of plumbago; luftre rich 
and ‘brilliant, inclining to dark blue; the uppet furface 
fmooth and convex, frequently covered with a beautiful 
coating of fhining plumbago, and completely free from oxyd. 
This is the No. 1, and fmooth-faced iron of the manufaca 
turers: its‘ prefent value is 81. to 81. ros. per ton. 

Thefe are the principal varieties of crudeiron. A number 
of intermediate qualities are produced, exactly dependent 
upon the quantity of mixtures, and their relative proportions 
to each other. The greater the quantity of charcoal ufed in 
{melting the ore, the more faturated with carbon and the 

more 
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*gsore valuable will be the pig iron. A fparing proportion oF 
charcoal in the blaft furnace is productive of effects com- 
pletely contrary to thefe, 

It moft naturally occurs to enquire, to what extreme de- 
gree of combination thefe alterative principles are capable of 
with iron, and in what ftate the metal is when this exceffive 
faturation is completed. : 

If crude iron is expofed in fufion, for a length of time, to 
abiorb carbon, and at the fame time is protected from 
oxydation, it will receive this principle to fuch excefs as to 
form a true plumbago. In this ftate it either refembles ftecl, 
grained lead ore, or affumes an imperfect cubical cryftallifa- 
‘tion, wonderfully brittle, and poffeffed of a real metallic ap- 
pearance and weight: in this ftate it is powerfully attracted 
‘by the magnet. 

Specimens »f this fingular combination are extremely 
rare; feveral that | am in poffeffion of,. have regular faces 
approaching to a cubical ftruéture, with furfaces chequered 
with numerous diagonal lines interfeéting each other, and 
‘forming rhombufes : thefe are eafily difplaced with a knife, 
and exhibit them compofed of the thinneft lamine imagina- 
ble: in this ftate they are nét obedient’ to the magnet, unfely 
“a confidérable number of them are attached togethér. The 
fpecific gravity of this mixture of iron and carbon is to 
“water as 6°9694 to.1'000; a cubic foot weighs 435°58750 

“pounds avoirdupoife. 

‘Jn manufacturing crude iron, the higheA poffible pitch to 

“which it can be united with oxygen is productive of a coarfe 
“metallic fubftance, whofe fra€ture is dark and porous, arid 
whofe furface on cooling becomes covered with a deép 
“earthy oxyd; incapable'of being fufed but by bisaricineee 
‘a violent heat; capable of récéiving fome impreflions “of 
“malleability, though ftill poffeffing exceffive biittlenefs'whén 
‘cold. The {pécific gravity ‘of iron’ thus united with oxygen is. 
6°5325. 

Thefe'ftates of extreme faturation’of carbon and oxygen 

only 
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only relate to thefe principles as they become united to the 
Tren in fufion: they may alfo be prefented to crude iron int 
the. procefs of cementation; in which cafe carbon unites 
to iron in an aériform ftate, diftending the particles and 
foftening the mafs: oxygen, on the contrary, attacks the 
metal, and reduces it to a dark blue oxyd deftitute of metallic 
brilliancy and weight; but of this more hereafter. 

Steel, from its great affinity to crude iron, ought next to 
be mentioned; but as manufaéturers hitherto have placed it 
as the third exifting ftate of the metal, it will be mentioned 
in that order. 

To produce malleable iron in its pure ftate, many and 
various have been the proceffes adopted: thefe however have 
all in fome meafure fallen fhort. Malleable iron ought to 
poffefs no foreign mixture whatever, to be in a ftate of 
purity; but as the modes of operation have hitherto con- 
fitted in manufacturing this ftate of the metal’ from crude 
iron, and as otade iron is always found to contain princi- 
ples inimical to malleability, it is obvious, that the quality 
of malleable iron will at all times depend upon the degree of 
expulfion of the alterative mixtures contained in the crude 
iron; the deftruction of which, and the confequent mallea-_ 
bilization of the 1 iron, conftitute the univerfal acknowledged 
principles of bar-iron, making. 

From the. imperfe&t diffipation of oxygen and ae in 
the procefs of malleability, arife the various qualities of 
malleable iron; thefe may be arranged in the following or- 

‘der: 1., Hot hort iron; 2. Cold fhort iron; and, 3. Iron 
partaking of none.of thefe evils; and fo far it may be deno- 
‘minated pure malleable iron. ; es 

if. Hot fhort iron is pofleffed of an extreme degree of 
fulibility when in contact with a high degree of heat, and i is 
incapable of receiving the weight of a fmall hammer with- 
out, diffipating ; it is, however, poffeffed of an extreme 
degree of foftnefs and duétility when cold, and may then 
be bent or twifted in almoit any, direction... _ Yar arious ‘eafons 


have 
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have been affiened for this deftruétive property in hot fhont 


iron. I am of opinion, that it arifes from the iron contain- 
ing a fmall portion of concrete carbon, not extirpated 
during the operation of rendering the iron malleable; and 
that in proportion to the quantity of carbon united, fo will 
be the fhortnefs or fufibility of the iron: this variety of iron 
is always of a dark-coloured unmetallic fracture. 
ad. Cold fhort iron is poffeffed of the property of with- 
ftanding the moft violent degree of heat, without exhibiting 
the leaft indication to fufion; it. remains firm under the 
heavieft hammer, and-is capable, while hot, of being beat 
into any fhape: when cold, however, it is brittle, and pof- 
feed of a {mall degree of tenacity: its fracture is always 
clear and large-grained, of a light blueifh colour. A {mall 
portion of iron diffolved in the phofphoric acid is) now 
believed. to conftitute the cold ‘fhort principle of iron. 
Befides the difficulty of conceiving how an acid could exift 
in the violent and Jong-continued heats of the refinery, the 
puddling and balling furnaces, wherein the metal is fubje@ed 
to motion, frequently agitated, and extremely divided, how 
does it happen, that that iron on which the cold fhort prin- 
ciple is imprefled, becomes more and more cold fhort, by a 
continued expofure to the combination. of oxygen with 
caloric, either excited by blaft or the attenuated heat of a 
wind furnace? This fact would imply a generation of the 
alterative principle—which is indeed the cafe—but which 
cannot be admitted, if the cold fhort quality is attributed to 
the phofphat of iron; unlefs recourfe is had to the fuppofi- 
tion of a new combination of this metallic falt during the 
operation. . 
If highly oxygenated crude iron, of any manufacture, is 
“expofed to the aétion of a current of flame, after its fmall 
portion of carbon is burnt: out, and after the mafs has ex- 
hibited the proper fiens of malleability, it will pafs into the 
Atate of cold fhort iron; and this principle will exift in pro- 
portion to the length of the expofure ; or, in other words, in 
Vor. II, M proportion 
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‘proportion ‘to the oxygen prefented to the metal, and its 
‘tendency to quit the caloric to unite with the iron. 

3- Pure malleable iron derives its {trength, tenacity, mal- 
leability, and ductility, by being totally deprived of the 
‘principles which conftitute the cold and hot fhort qualities 
‘of iron. This is effected in. the courfe of rendering it mal- 
leable, either by the attention of the workmen, or from the 
‘proper quality ef the crude iron ufed: its fraéture is gene- 
‘sally clear, confilting of fmall regular dark blue grains; by 
much hammering the iron commonly gains fibre, and is 
‘then of a light blue colour, uncommonly tenacious when 
cold. Fhe excellence of pure malleable iran is alfo mani-— 
fefted by the aftonifhing degree of heat it withftands without 
exhibiting the leaft fign of fufion, or without lofing much 
of its metallic parts by exydation. 

A line of diftinétion ought to be drawn betwixt the iron 
produced with wood-charcoal and pit-coal. As the prefent 
relation of the fimple principles of the metal does not im- 
mediately interfere with that diftinétion, it will more pro- 
perly arrange itfelf along with the obfervations on the various 
modes practifed for rendering iron malleable. 

However varioufly conducted the modes of operation are, 
at different works, and in different countries, to produce 
malleable iron, yet the principle of operation is the fame, 
namely, that by diffipating the carbon and oxygen, con- 
tained'in the crude iron, bar or malleable iron is the refult. 

Furnaces of a multiplicity of fhapes have been erected for 
this purpofe ; but in the moft perfect conducted procefles 
‘hitherto, it has been found, that a heavy lofs of metallic 
parts accompanied the manufacture: 40, 35, te 30 cwt. of 
erude iren have been ufed to fabricate 1 ton of finifhed bars ; 
the quantity ufed always. depending upon its aptnefs to 
‘become malleable, the fkilfulncfs of the workmen, the 
operation adopted, and the quality of the malleable iron 
wifhed to be produced. Thefe obfervations more immedi- 
ately relate to the home manufactures of iron with pit-coal ; 

: “but 
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but in many inftances they will alfo apply to thofe of other 
countries, where the charcoal of wood is ufed for fuel. 

Since crude iron exifts of fuch a variety of quantities, 
owing to the various proportions of mixture united with it; 
and fince it is almoft univerfally ufed to produce bar or mal-~ 
leable iron ; it is natural to infer, that there muft exift one 
particular variety of it, which could be appropriated to the 
manufaéture in preference to any other. Theory fays that 
that crude iron, carbo-oxygenated, which contains the 
alterative principles in equal portions, requires only to be 
expofed in a fluid ftate to the action of fire, either in a wind 
furnace or {mall blaft. By this expofure the carbon becomes 
volatilized, and carries off the oxygen along with it*. 
Praétice has however confined the operation chiefly to the 
forge pig (oxygenated crude iron). This variety of iron 
becomes fooner malleable, but is likewife fufceptible of 
early oxydation, and confequently liable to. become cold 
fhort. Neither can it unite to bar iron thofe. properties 
from whence are derived great firength and duétility. 

When carbonated crude iron is ufed, the wafte then is apt 
to be exceffive: the metal retains for too long a period its 
fufible principle, which muft neceffarily expofe the mafs to 
a longer continued aétion of the flame, whereby oxydation 
on the metal ina fluid ftate takes place, and a confiderable 
portion of it is deftroyed before the iron exhibit figns of in- 
fufibility. Malleable iron made from this ftate of the metal 
has a great tendency to be red fhort, and lofes alfo confider- 
ably of its weight under the forge hammer. 

It has at all times been afferted, that crude iron contains 
a confiderable proportion of its parts, by weight, inimical to 
malleability ; and that, in the operation of refining, it then 


* A definition more confonant to chemical language would be to fay, 
that the oxygen unites tothe carbon and forms carbonic ecid, which 
is expellable even in a moderate heat. The efcape of the laft portion 
of the acid is indicated by the difappearance of fufion, and the cgalefcence 
of the clotted iron, 
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parts with this proportion of mixture, which renders the 
remainder malleable. A conclufive inference from this 
would be, that fome crude irons contain one half, fome three 
fourths, and others again an equal portion of mixture for 
iron; feeing thefe are the proportions loft by iron in the 
operation of rendering it malleable. The mifchief with 
which this fallacious opinion is fraught is inconceivable ; 
efpécially as it has been fupported by men who have laid 
claim to fcientific and practical abilities: the belief of it 
flackens the indefiry of individuals to attempt leffening the 
lofs of real metal ; on the contrary, workmen are taught to 
look upon a Jarge proportion of it as incapable of being me- 
tallized, and as only fit for deftruction. 

If manufaciurers of bar iron would more frequently deprive 
2 given weight of the fcoria of the refinery and puddlins 
furnaces, of its iron, they would be more able to eftimate the 
portion of unmetallic parts contained in their crude iron : 
upon finding the feoria to contain 30, 40, to 50 per cent of 
iron, equally fit for converting into’ malleable iron as any 
part of the original mafs, their attention would be more 
frequently arrefled, and employed to devife means, either to 
prevent the cfcape of fuch a confiderable proportion of iron, or 

to fufe fuch fcoria fo as to deprive it of the laft portion of metal. 

"The relative proportion by weight of carbon and oxygen 
united to crude iron is {mall indeed: the poffible proportion 
in, which they can exift will be more eafily conceived by ad- 
ducing the weight of a fpecific bulk of each and their analogy. 
a Cubic foot of oxy zen gas "0792859 lb. av. S_ gravity ‘oo105308%e 
¥ ditto carbon 24-519 S. gravity 39214 
? ditto carbonated crude iron 4:3°70325 lb do. 8. gravity 72593680 

The vaft difproportion betwixt the cube ‘of iron ‘and the 
aggregate of the mixtures renders further iluftration on this 
head {uperfluous *, though at fome future period I hope to 


be 


* IT with not to be underftood as if I meant to fay that the quantity of 
oxygen ina concrete form in iron is to be confidered.as having no greater | 
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be Able’ to flate the exa& weight of mixtures united with a 
given quantity of crude iron. 

Some, however, may contend for the exifience of fome 
metallic fubftances along with crude iron, which may alfo 
form part of the unmetallic mafs: we are however unac- 
quainted with any capable of enduring the violent heats ufed 
in manufacturing iron, excepting manganefe ; and this femi- 
metallic fubftance is found in bar iron and fteel, nearly in 
the fame proportion as in crude iron: hence it can form ne 
part of the /wppofed heterogeneous matter expelled during 
the procefs of malleability. 

Steel is a mixture of iron with carbon in an aériform 
ftate*. Carbon is given to iron by heating it violently, un- 
expofed to air, in conta¢t with charcoal duft. The propor- 
tion in which carbon exifts in fteel is various, depending 
upon the degree of purity exiting in the malleable iron 
previous to cementation. In abforbing this principle it 
gains weight; and this augmentation of weicht, by the ad- 
dition of carbon, is dependent upon the reafon already men- 
tioned. Some iron, in paffing to the {tate of fteel, gains 1th 
part of its original weight, while others gain not more than 
-py3th part, 


fpecific gravity than an equal bulk in a gafeous ftate, that is combined 
with caloric, inftead of being combined with themctal. The enormous wafte 
of reul metal, in converting a given quantity of crude into malleable iron, 


4s generally fo great, that, at prefent, I merely with to call the attention of 


artifts to the prevention of this wafte, inftead of fatisfying themfelves with 
faying they had only a given produét, becaufe the crude iron employed was 
of 9s a nature as to be incapable of yielding more. 

* In the works of thofe who haye treated on iron, I have never yet feen 
carbon which exifts in crude iron, diftinguifhed from that abforbed by mal- 
leable iron, in the procefs of converting into fteel. I could adduce many facts, 
which to me appcar conclufive, to prove that carbon exifts in crude iren in 
a concrete ftate, feparable by mechanical divifion ; and that it is united to 
fteel in a gafeous ftate by the combuftion of its bafe, infeparable in any form 
by the moft minute mechanical reduction, 
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Tf malleable iron was entirely freed from carbon in the 
manufacturing, the inference would be juft, to ftate that the 
Weight gained was the exact meafure of carbon neceffary 
to form fteel; but as fome malleable irons afford a confider- 
able portion of carbon, it is evident that the total meafure 
of carbon will depend upon the pre-exifting quantity con- 
tained in the iron. The greater the quantityintroduced the 
more brittle will the quality of the fteel be found, and the 
léfs capable of preferving its nature and a folid form, when 
expofed to intenfe degrees of heat. 

Steel, at certain degrees of heat, poffeffes all the foftnefs 
and malleability of iron; but, when cold, partakes of the 
eager brittlenefs of crude iron. When properly hammered, 
if gains fibre, and then becomes the moft elaftic ftate of the 
metal. It is alfo capable of fufion at a high degree of heat : 
it may then be run liquid into iron moulds, and afterwards 
beat out into the moft folid thapes, poffefling cohefion and 
clofenefs of grain, with an aftonifhing degree of flexibility 
and tenacity... In this ftate it is called caft fteel, and is ufed 
for fine inftruments, where durability, polifh and edge are 
requifite. 

In fo far therefore as. fteel is capable of fufion, without 
deftroying its nature; and as it contains iron and carbon 
alone, it muft be confidered as a variety of crude iron free of 
oxygen, and fo far is partially malleable, The fufion of fteek 
deftroys its_property of being welded. This change of nature 
is ocoafioned by the addition of oxygen in the caft fteel fur- 
nace: hence we find, that fufion is incompatible with an 
extreme degree of malleability. 

Since a fmall portion of oxygen is added in the fabrication 
of caft ficel, the component parts of this modification of the 
metal will be, iron, carbon, and a fmall portion of oxygen. 
Admitting then for a moment that the carbon is in the fame 
ftate as in crude iron, here then exifts a fimilarity of prin- 
ciples with carbonated iron, Yet there are few but know 

the 
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the very wide difference betwixt crude iron and caft ftecl 
when applied to ufe. 

- This amongft many other pofitions might be adduced to 
prove that carbon exifts united in a gafeous ftate to iron, and 
conftitutes fteel ; or, in other words, that iron to cenftitute 
fteel muft hold in folution a portion of carbon, not lefs than 
z+sth part of its own weight. 

Some of the foreign writers account for the difference be- 
twixt fteel and crude iron, by affirming that the former is 
iron perfecily reduced to which carbon is given, and that the 
jatter is only iron imperfectly reduced, and which alfo con- 
tains carbon. ‘This is a feeble diftinétion. Iron knows of 
no ftate of imperfe& exiftence as a metal; the particles of 
iron ina crude ftate are equally difpofed to become mal- 
Jeable, fo foon as the carben which has interpofed itfelf be- 
twixt them is burnt out. The fame operation muft take 
place before fteel is brought back to the ftate of malleable 
iron; hence, according to the reafoning of the French writ- 
ers, they are both imperfect ftates ef the metal. 

Crude iron is only fo far imperfeét, becaufe it contains 
carbon in a material ftate. Steel may be faid to be more 
perfect, becaufe it is united to carbon in an elaflic fiate; 
and iron, properly fe called, is perfe& in proportion as it is 
void of thefe impurities. 

‘Steel alfo poffeffes the fole property of acquiring a degree 
of hardnefs, when immerfed at certain degrees of heat into 
cold water, which enables it to perforate and aé upon all 
other metallic fubftances. This is occafioned by the fudden 
expulfion of the caloric from the interftices of the metal, 
which brings on an inftantancous ageregation of the particles, 
and which renders the frature uncommonly clofe and re- 
gular. Expofure toa fimilar degree of heat, and cooling in 
the open air, brings it back to its ufual ftate, capable of being 
again and again hardened, and not to the ftate of malleable 
jren, as a late effayift on iron has erroneoufly fated. 

M4 Having 
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Having thus fimply ftated the principles, and the various 
modifications of iron; thofe operations which have been 
practifed for obtaining the various ftates of the metal come 
next to -be related ; prefaced by fome account of the mate- 
rials ufed; the manner in which they are obtained; their 
preparation and application toufe; previous to which, I fhall 
forward, for the next number cf the Philofophical Magazine, 
a few remarks relative to the hiftory of the manufactures of 
iron and fteel in Britain, which may not prove unacceptable 
to thofe who feel themfelves interefted in this important 
branch of national induftry. 


ae Ste 


X, Account of the Canis Graius Hibernicus, or Iri/h Wolf- 
dog, defcribed in Pennani’s Hijlory of Quadrupeds, third 
edit, Vol. I. p. 241. By A. B. LamBeErtT, E/g. FR. and 
F.L.S. From, the TranfaStions of the Linnean Society, 


Vol. LT. 1797. 


Tu IS drawing of the Irith wolf-dog was given me’ by 
lord Altamont ; done exactly the natural fize of one in his 
lordfhip’s. poffeffion, at Weftport in the county of Mayo, 
Treland. During my ftay there in 1790, I had frequent op- 
portunities of obferving thefe dogs; lord Altamont having 
eight of them, the only ones now in the kingdom. There 
is a man employed on purpofe to take care of them, as they 
are with difficulty bred up and kept healthy. 

I took the mcafurement of one of the largeft, which is.as 
‘follows: From the point of the nofe ‘to the tip of the tail 
fixty-one inches, tail feventeen and a half long; from the 
tip of the nofe to the back part of the fkull ten inches; from 
the back part of the fkull to the beginning of the tail thirty- 
three inches; from the toe to the top of the fore-fhoulder 
twenty-cieht inches and a half; the length of the leg fixteen 
inches; from the point of the hind toes to the top ‘of the 
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hind fhoulders thirteen inches; from the point of the nofe 
to the eye four inches and a half; the ears fix inches long; 
round the wideft part of the belly (about three inches from 
the fore-legs) thirty-five inches; twenty-fix inches round 
the hind-part clofe to the hind-legs; the hair fhort and 
fmooth ; the colour of fome brown and white; others black 
and white. 

They feem good-tempered animals, but, from the ac- 
counts I received, are degenerated in fize. They were 
formerly much larger, and in their make more like a grey- 
hound. 

The following extra& of a letter from the Earl of Alta- 
mont to A. B. Lambert, Efq. V. P. L. S. read to the Society 
Jan. 3, 1797, contains fome farther particulars refpecting 
thefe animals. 

There were formerly in Ireland two. kinds of wolf-dogs, 
the greyhound and the maftiff. Till within thefe two years 
I was poffeffed of both kinds, perfectly diftinét and eafily 
known from each other. The heads were not fo fharp in 7 
the latter as in the former; but there feemed a great fimi- - 
larity of temper and difpofition, both being harmlefs and 
indolent. The painting in your poffeffion is of the maftiff 
wolf-doge. (See Plate V.) 

“« T have at prefent five wolf-doos remaining, three males 
and two females; in thefe the two forts appeared to be 
mixed. The dam was of the maftiff, the fire, if Iam not 
miftaken, was of the greyhound kind. The fire and dam 
had not dwindled in fize from any that I remember here. 
Thofe which now remain are too young to judge of. We 
have an old man here named Bryan Scahil, now in his. 119th 
year, whofe memory feems accurate and all his faculties 
complete : he perfectly remembers the hunting of wolves 
_ in Treland as a common matter of fport ;, and informs me, 
that the ufage was, to colleé all the dogs of every fort in the 
neighbourhood, and to borrow wolf-dogs from the principal 
gentlemen, who alone had them, and who ufually affifted in 
. i G the 
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the chace. A tenth part of the dogs ufed were not wolf- 
dogs, which never were in any number in the hands of, 
the common people. I conceive alfo, that thefe dogs hav-. 
ing xo no/é, other kinds were neceffary to find the game and 
follow the feent of it. Scahil defcribed wolves with fuch 
perfect accuracy, that I have no doubt of his being well 
acquainted with the animal.” 


XI. Obfervations on Platina, and its Utility in the Arts, 


together with fome Remarks on the Advantages which 


reflecting have over achromatic Telefcopes. By ALEXIS 
Rocuon, Direétor of the Marine Obfervatory at Brefl. 
From the Journal de Phyfique, 1798. 


[Concluded from page 24. ] 


FORGED PLATINA. 


Ey E reader muft recollect that all metals are eafily 
melted after they have been reduced into very thin plates. 
Thus gold leaf melts at the flame of a taper, though not 
excited by a blow-pipe. In this manner alfo philofophers 
are enabled to melt thofe fmall glafs globules which ferve 
them as fimple microfeopes. This obfervation is fufficient 
to indicate the procefs that muft be purfued in the opera- 
tions in regard to forged platina. The platina is firft puri- 
fied by means of nitre and fandifer (fel de verre) ; this mine- 
ral is then divided into very minute particles, either by 
trituration, or by folution in nitro-muriatic acid or diluted 
nitric acid, according to the method of my colleague Tillet. 
Nitre, antimony, arfenic, and, in fhort, every f{ubftance 
which becomes yolatilifed, may be employed for this opera- 
tion; but arfenic ought to be preferred, becaufe it is more 
eafily diffipated... The platina being thus divided into ex-~ 
ecedingly fmall particles, muft be expofed to a ftrong, fire, 
which muft be excited ftill more by the oxygen gas that 
difengages 
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difengages itfelf from nitre in combuftion. In this violent 
fire the particles of the platina become agglutinated ;. and by 
forging them at a white heat repeated times, the workman is 
able to give them fufficient adhefion to ftand being hammer- 
ed into plates. The well-known labours of Sickengen on 
forged and laminated platina render it unneceflary to fay 
any thing further on this fubject. He allowed me to fee his 
procefs ; and to that favour I am indebted for the know- 
ledge neceffary to enable me to treat a difficult fubject abfo« 
lutely foreign to my ftudies. 


CAST PLATINA. 


Caft platina is infinitely more interefting to the arts; and 
it is on this labour that I have beftowed my chief attention. 
The procefs which perfectly fucceeded with me, to caft cru- 
cibles and large pieces of platina of different forms, was, ta 
melt the metal according to the method of Scheffer, by a 
mixture of arfenic and fandifer. The fire muft be moderate; 
and for this reafon there muft be at leaft ten pounds of ar- 
fenic and four pounds of fandifer to melt one pound of 
platina. The mafs then will be in a ftate of -perfe& 
fluidity whem poured. into the mould, though the fire be 
{carcely fufficient to fufe filver. Platina in this ftate is ex. 
ceedingly fragile and brittle ; were it expofed to a red heat, 
the operation would abfolutely mifcarry. The arfenic, by 
difengaging itfelf too rapidly, would reduce it to fcales, 
which would no longer have any adhefion. It may readily 
be conceived, that this accident muft have occurred to me 
more than once, I have, however, been able to avoid it by 
inclofing the pieces of platina which I had moulded in a 
box of plate-iron, filled with fand and pounded charcoal. E_ 
then expofed them for more than a month toa fire graduated 
from the heat of boiling water to that which fafes filver. 
Platina in this ftate no longer refembles a metal: it might 
yather be taken for a metallic calx. The particles which 

compefe 
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compofe it are very clofe; but they have only a very feeble’ 
adhefion, like that of an earthen veffel dried in the fhade, 
It is then that the platina muft be expofed to the moft vio- 
lent fire; and when the metal has undergone that operation, 
it reftumes its natural ftate, becomes fonorous, malleable, 
and the ftrongeft heat gives it always new degrees of im- 
provement. 

A little time after I had read this memoir, the learned Dr. 
Ingenhouz begged me to unite into a mafs. for him about 
two ounces of platina, which he had carefully purified by 
means of the nitro-muriatic acid. I was obliged to inclofe 
in a very thin leaf of platina all the fragments of this metal, 
which were too feattered and too minute to be fubjeéted 
feparately to the aétion of the fire and of the ftamper ; 
but, when thus united, I gave them the higheft degree of 


heat poflible to be produced from charcoal excited” by a2’ 


pair of bellows; and I foon ‘obtained, by ftriking them with 
the ftamper, a duétile and malleable mafs. After the fuc- 
cefs of this experiment, I employed myfelf in purifying in 
the fire, and in a crucible, platina in grains, by means of 
‘nitre and fandifer, which muft be afterwards wafhed in the 
nitric acid ; and by ftriking at a white heat thofe grains con- 
tained in the lamine of platina, I procured at a {mall ex- 
pence confiderable maffes of malleable platina. This pro- 
cefs will render unneceffary hereafter the ufe of the oxyd of 
arfenic, unlefs the workman wifhes to obtain, by cafting, 
Jarge crucibles or mufiles of platina. 

~ I was the firft who treated platina in a large mafs in a 
“manner truly ufeful to the arts: and though I have paid a 
‘great deal of attention to this labour, affifted by the informa- 


‘tion'of the learned Ifquierdo and the metallurgic talents of - 


‘Daumy junior, I have employed my chief care in improy- 
ing the mixture of platina with tin and the oxyd of arfenic, 
for the conftrugtion of large fpecula for telefenpes, and, above 
gil, for the fpecula of fextants and other inftruments for de- 
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ternhining the longitude at fea. In the latter labour I have 
been well feconded by Carrochez and other artifts who 

worked under my direction. 
_ Being fully fatisfied with the trials, of which I have given 
an account in the preceding memoir, I was defirous of con- 
- ftruéting a telefcope like that of Herfchel. For this purpofe, 
T engaged in the year 1790 a friend of the arts and fciences, 
the unfortunate Trudaine junior, to procure from Herfchel 
a good feven-feet telefcope. The fuperiority of the telefcopes 
made by that able aftronomer depends much more than ge- 
nerally believed on the Newtonian conftrution which he has 
adopted. The Gregorian telefcopes are by no means to be 
compared to the former. An appearance of convenience 
made them however to be commonly adopted, though that 
cenftruétion prefents great difficulties to. be furmounted in 
the complete execution of it. But as it is always neceflary 
in the ufe of telefcopes, the magnifying powers of which are 
confiderable, to adapt a magnifier that embraces a wide field, 
in order to find readily in the heavens the ftar to be ob- 
feryed, it may eafily be perceived that it is a matter of in- 
_ difference whether the telefcope employed for that purpofe 
be of the Gregorian or Newtonian conftruction ; becaufe in 
that cafe a direét or lateral view of the object is, abfolutely 
indifferent. The lateral fight is indeed much more conye- 
nient when the Newtonian telefcope is well difpofed on its 
‘ftand. Herfchel has adopted for his telefcopes a conftruc- _ 
tion ftill more ancient and fimples and though it approaches 
near to the origin of the art, it is no lefs ital when ufed 
for large inftruments. I have admired the effects of it in 
his telefcope of twenty feet; and,I fhould have been enabled 
‘ to form a better ate of it in that of forty feet, but 
there then {till remained fome improvement to be made in 
"the latter, which is unique in the annals of aftronomy. It 
is certain that a fmall inclination given to a.concaye mirror 
ofa long focus does not fenfibly disfigure the image formed 
-gmits focus. This fmall inclination is fufficient to permit 
the obferver to look through a flrong magnifier at the image 
of 
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of the ftar, without intercepting, by the head, the rays which 
proceed from it. 

In the beginning of the year 1791, Trudaine entraitéd to 
me the telefeope which he had procured at London. -Aftro- 
nomy is indebted to Herfchel for the nobleft difcoveries of 
this century. Thename of that obferver will be tranfmitted 
tothe moft diftant ages. He has augmented our planetary 
fyftem, and enriched it with a new planet, accompanied 
with feveral fatellites. In 1671, Dominic Caffini, obferving 
the moon with an excellent telefcope of Campani, remarked, 
in'the obfcure part of her, fome fmall whitifh nebule. This 
imterefting phenomenon did not efcape the telefcopes of Her- 
fchel; and after the year 1784, that able aftronomer an- 
nounced, that he had feen a burning volcano in the middle 
of the fpot called Ariffarchus. We find in the Memoirs of 
the Academy of Sciences for the year 1706 the following re- ° 
matkable paflage of De Ja Hire: ‘ The fmall fpot of Arif- 
tarchus ‘is fo brilliant, that fome have believed it to be a 
volcano.” 

Are thefe fmall whitith nebulz bodies luminous of them-+ 
felves, or do they enjoy only a borrowed light? Such is the 
queftion which I propofed to refolve, by affiduoufly obferving 
thefe fmall nebule, both with Herfchel’s telefcope, and that 
which I caufed to be conftruéted of platina in the courfe of 
the year 1791, on the model of that of the above aftronomer. 
Being deprived, fince September 1792, of the ufe of that 
‘inftrument*, the conftru€tion of which had coft me great 


* Tele{copes of ftill greater magnifying powers might be fo eafily procured 
iat Paris, ; that thofe who are truly interefted in the progrefs of the arts 
_and {ciences are not a little aftonithed that the great telefcope of fixty feet, 
announced in all our journals, is ftill a project; and that no one even fo 
much as thinks of realifing it. Though the art of making large fpecula 
“is attended with fome dificulties, it however requires neither the fame 
talents rior the fame patience as that of conftruting large achromatic ob. 

ject glaffes. The catoptric telefcope requires only the regular lahour of a 
fivgle furface, and it is the work of a few moments which forms or cal 
the polifh of the concave furface of a large fpeculum. 


labour 
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labour and: much money, Iwas not able to continue this 
kind of obfervations. | 

This telelcope of feven feet, which I confider as fuperior 
to that of Herfchel of the fame length, enabled me, during 
the time I had the ufe of it, to be convinced that the {pet 
Ariftarchus, if not a volcano, is at leaft a body luminous of 
itfelf. The grounds on which I found my opinion are agree- 
able to the principles explained by Bouguer in his Treatife 
on the Gradation of Light; for thofe {pots of the moon 
which reflect moft ftrongly the dire& light of the fun did 
not exhibit to mein the hade the fame appearances as Arif- 
tarchus, whatever efforts I made to augment the intenfity 
of that feeble light which arifes from the reflected rays of 
the earth. Befides, it is eafy to conceive that a very lively 
fire, concentrated in.the hollow of a crater, cannot diffe- 
minate the light which emanates from it: in that parti- 
cular cafe, like a reverberator, it cannot be feen but under 
certain circumftances. It is remarked then, that it is in 
the months of Pluviofe, Ventofe and Germinal that this 
volcano is moft apparent. 

When f undertock a journey to London, by order of Go- 
vernment, for the benefit of the feiences, I employed my- 

felf ina particular manner in the improvement of flint glafs; 

and I, was convinced that the propereft and fimpleft means 
“for rendering‘flint glafs fit for conftructing large achronvatic 
telefcopes confift in removing the threads by means of-a 
glafs-cutter’s wheel. When thefe faults are removed, the 
glafs is to be kneaded in an oven and under a muffle, in 
fuch a manner as to give it almoft the form and fize of the 
“obje&-clafs’ required to be made. This procefs is amply 
deferibed im a work which I publifhed in 1783, entitled 
Recueil de Memoires fur la Mechanique ct la Phyfique. 

It was in this collection that I faid that Euler had been 
the firt who thought of correcting the aberrations of re- 
frangibility by ufing fubftances of different refractive pow- 
ers. Maupertuis engaged to get conftructed at Paris Eu- 


ler’s 
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Aer’s object-glafs, with water and glafs like that which News 
ton had imagined, to render the aberration of fphericity. as 
little as poffible; but this objeét-glafs did not fucceed, on 
account of the proportion fince known between the refrac 
tion and difperfion of common glafs and water. This pro- 
portion is by the diafporameter as 155 to 133 in regard to 
_refraction, and as 100 to 67 in regard to difperfion. But 
he ftrong curvatures which muft be given to deftroy the 
-aberration of refrangibility would occafion a very ftrong 
aberration of fphericity. Thus, what might be gained on 
‘one hand would be infallibly lof on the other. This was 
fufficient to make Euler’s project. mifcarry, and to confirm 
the aflertion of Newton, which tended to deftroy all hope of 
being able to.obtain achromatifm in glafs. Since. that 
_epoch the firft knowledge of the ftrong difperfion of glafs in 
the compofition of which: there is much lead, and which in 
England is known under the name of fliné gla/s, has been 
afcribed to John, Dollond. Tihs appellation however is not 
_that beft fuited to this kind of glafs. But what is of moft 
“importance to be known here is, that the more lead, or 
rather minium, is employed in making glafs, the more will 
its difperfive power be augmented. It was in the year 1759 
that Dollond prefented achromatic glaffes, compofed of flint 
and’ crown glafs. He fays in his paper printed in the Philo- 
fophical Tranfactions, that he found means to deftroy with 
great eafe the aberrations of refrangibility ; but he confefles 
that he was ftopped by an object more dificult to befur- 
mounted, that of annihilating at the fame time the aberration 
_of fphericity. It was thought, and ‘is ftill believed in France, 
that John Dollond was the inventor of achromatic telefcopes ; 
but we know that, fome years after, Dollond’s patent was at- 
tacked, on the ground that he was not really thei inyentor*, 


AIT. 


* The author here goes on to give what he confiders a correct account 


of the origin of the inyention ; but as he is incorre& in almoft every otr-— 


‘ cumftance, 


——_ 
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cumftance, we fupprefs the reft of his paper, and fubjoin an article on the 
fubjeét which appeared in the Gentleman’s Magazine for October 1790» 
and which, we have been informed by Mr, Ramfden, contains. a true ftate- 
ment of thefaéts, == ®t 

_ The inventor was Chefter More Hall, Efq. of More Hall, in Effex, who 
about 1729, as appears by his papers, confidering the different humouss of 
the eye, imagined they were placed fo as to correét the different refrangibi- 
lity of light. He then conceived, that if he could find fubftances having 
fuch properties as he fuppofed thefe humours might poffefs, he fhould be 
enabled to conftruct an object- glafs that would fhow objects colourlefs. 
After many experiments, he had the good fortune to, find thefe properties 
in two different forts of glafs; and by forming lenfes made with fuch glafs, 
and making them difperfe the rays of light in contrary direétions, he fuc- 
ceeded. About 1733 he completed feveral achromatic objet glaffes 
(though he did not give them that name) which bore an aperture of more 
than 22 inches, though the focal length did not exceed 20 inches ; one 
of which is now in the poffetlion of the Rev. Mr. Smith, of Charlottes 
ftreet, Rathbone-place. This glafs has been examined by feveral gentle- 
men. of eminence and feientific abilities, and found to poffefs the properties 
of the prefent achromatic glaffes. 

«Mr. Hall ufed to employ working opticians to grind his lentes; at the 
fame time he furnifhed them with the radii of the furfaces, not only to 
correét the different refrangibility of rays, but alfo the aberration arifing 
from the fpherical figures of lenfes. Old Mr. Bafs,who at that time lived 
in Bridewell, Precinét, was one of thefe working opticians, from whom 
Mr. Hall’s invention feems to have been obtained. 

“In the trial at Weftminfter-hall about the patent for making achro- 
matic telefcopes, Mr. Hall was allowed to be the inventor; but Lord 
Mansfield obferved, that “ it was not the perfon who locked up his inven- 
tion in his {crutoire that ought to profit by a patent for fuch invention, but 
he who brought it forth for the benefit of the public.” This, perhaps, 
might be faid with fome degree of juftice, as Mr. Hall was a ‘gentleman 
of property, and did not look to any pecuniary advantage from his difco- 
very; and, confequently, it.is very probable that he might not have anin- 
tention to make it generally known at that time. 

~« That Mr. Ayfcough, optician on Ludgate-hill, was in poffeffion of 
one of Mr. Hall’s achromatic telefcopes in 17549 is a fa&t which at this 
time will not be difputed,” 
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XIL. A Pofffeript to Mr. Vanuey’s Paper on the Methods 
of hardening and tempering Steel. 


Oni looking over the paper I ion for the laft. Number of 

the Philofophical Magazine (fee p. 92), I fee that I omitted 
mentioning an experiment or two conneéed with the fub- 
ject, which I meant to have introduced into it. 

As fteel is always found more compact and ftrong bodied 
when hardened with a low heat, and as that effeét is beft, 
obtained the colder the water is which is employed in hard- 
ening it, provided the water is clean, a circumftance which 
fhould always be attended to, it appeared probable, that if 
water was cooled down to the freezing point, or even lower, 
which it may be, and retain its fluidity, by being kept in @ 
ftate of perfect reft, the effect might be heightened. I 
caufed a large heap of fnow to be colleéted together at a 
time when the thermometer ftood at 22° of Fahrenheit, and 
making a deep hollow in the middie, I fet a glafs of clean 
water in the bottom of the hollow, and covered the whole 
with a board to prevent the air from difturbing or caufing 
any motion in the water. I heated fome pieces of fteel in 
the breech end of a gun barrel to a low red heat; and by 
means of an affiftant to take off the board at the inftant L 
arrived with the heated barrel and its contents, I quickly 
dropped the pieces into the water; which haying ftood all 
the preceding night in the fituation above defcribed, muft, 
though ftill fluid, have been cooled down to the tempe- 
rature of the furrounding fnow, which was ftill found to be 
22°. Upon taking them out; I found the pieces hard but 
brittle, having the appearance of fieel that had: been over- 
heated. 

Being difappointed in what I had cura I intended to 
repeat the experiment with a {till lower heat; but an altera- 
tion in the {tate of the air prevented, me from profecuting: 
the experiment at that time, and having fince fucceeded in- 

making 
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thaking ule of quickfilver inftead of water, I have never re- 
fumed ‘the experiment. As methods are now well known 
by which water may-be cooled below the freezing pcint, 
even by the fire-fide, and at an eafy expence; fome one who 
has time may perhaps think the experiment worth repeat- 
ing: it might caft fome light upon the fubjeé of hardening 
fteel, and lead to fome ufeful refults. 

The difh J employ for tempering is very fimple (A fig. 3, 
Plate IV.) and may be of any fize, with a proportioned 
handle. It is made of plate-iron, with an edge turned up 
on every fide a fufficient height to hold tallow or oil enough 
to cover the pieces to be tempered. The corners are nipped 
together, and then folded up againft the fides, as reprefented 
in the figure; by which means they are prevented from let- 
ting out the oil. | 

The other pan or difh B, turned up on three fides only, is 
ufed to lay pieces intended. to be hardened: a cover is of 
advantage where the pieces are intended to come out clean’ 
and bright, as it more perfeétly defends them from the air, 
and of courfe prevents oxidation from taking place. By this 
inftrument the work, though ever fo {mall or flender, may” 
‘be brought out of the fire and dropped into the water with 
very little lofs of heat. It ought to be made of ftronger’ 
plate-iron than is neceflary for the other pan, and the cor- 
ners cut out fo that the fides may bend up moré fquare. 
They need not be folded as in the other, not being intended 
to hold any liquid fubftance. Such articles as fmall drills, 

pendulum and other {mall {prings need not be dropped into’ 
water, but only made to pafs through the air by tofling them 
eut and letting them fall to the ground, which will make 

them hard enough for moft purpofes. 

Small drills may be hardened by holding their points in the 
flame of a candle, and, when fufficiently hot, fuddenly pluck- 
ing them out: the air will harden them; and they may 
then be tempered, by taking a little of the tallow upon their 
cay and then paffing them through the flame at about 

“W.2 . half 
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half an inch above the point, and holding ‘them there: till 
the tallow. begins to fmoke. -This method, known to. alt 
watchmakers, may be-of.ufe to other artifts, and therefore 
not unworthy of the notice I have taken of it. dis 


——__-___ 


XIII. Account of M. Faxpront’s Difcovery of a Method 
to wmitate the Floating Bricks of the Ancients * 


Pauw Y mentions two cities in Spain, Maffilua and 
€alento, in which a kind of bricks.were made that would 
float in water. It is certain that Pliny docs not here fpeak 
6f hollow bricks; for thefe would have had too little ftrength 
for building.. He mu then mean folid bricks, but com- 
pofed of a fubftance fufficiently porous and light to float in 
water. ‘Thefe bricks, accordmg to Pofidonius, were made 
of a kind of argillaceous earth, which was employed to clean 
filver plate. As this earth could not be our tripoli, which is 


nich’ too heavy to float in water, M. Fabbroni thought 


that it might be that earth called commonly /ac luna, foftil 
meal, mineral agarie, and cuhr: this earth is abundant in 
Tufeany, and is there actually employed for cleaning plate.” 
Guhr is hquid, and the /ac lune approaches near to the 
mineral and calearcous agaric. The foffil meal, aecording 
to M. Fabbroni, is a mixt earth which exhales an argilla- 
ceous odour, and throws out a light whitifh fmoke when 
fprinkled with water. It does not effervefee with acids’ “is 
infufible in the fire, in which it lofes an eighth part of its 
weight, though it becomes fearcely diminifhed in bulk; and 
aécording to the analyfis made by M. Fabbroni, confifts of 
the following component parts: filiceous earth 55, mag- 


* Extracted from a fall work of 24 pages odtavo, publithed at Venice, 
laft year, under the following title: Dy wia_fingolariffima /pecie dé.mattoni 
Offa ritrovamento degli antichi mattoni gallegianti, différtaxione leita nella 
publica adunanza det Georgofili di Fireaxe, l'anno 1791, dal Signor 
FABBRONI. 29 igs 
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se a 15, water 14, hai 12, lime 3, ironi. With this 
earth, which is found near Cafteldelpiano in the territories 
of Sienna, M. Fabbronicompofed bricks which, either baked 
er unbaked, floated in waters The baked were in nothing 
different from the’ unbaked, but in the fonorous quality 
which they acquired. Thefe bricks refift water exceedingly 
w ell, and unite perfectly with lime: they are fubjeéct tq no 
alteration either by heat or cold; and about a twentieth part 
of argil may be added’ with advantage to their compofi- 
tion, without depriving them of the property of floating. 
M. Fabbroni tried their refiftance, and found it very little 
inferior to that of common bricks; but it is much greater in 
proportion to their lightnefs. One of thefe bricks, fever 
inches in length, four and a half in breadth, and one inch 
eight lines in thicknefs, weighed only 14 ounces; whereas 
a. common brick weighed ie pounds 63 ounces. 

’ Foffil meal ds abundant in Tufcany. The method of make 
ing thefe bricks differs little from that of common. bricks : 
one man may make about a hundred ef them in a day, 
They may be of very important benefit in the conftruction 
of reyerberating furnaces; as they are fuch bad conduétors 
of heat, that a perfon may bring one half of them to a 
red heat, while the other is held in the hand, They may 
be employed alfo for buildings that require to be light; 
for conftructing cooking places on board fhips; and alfo 
floating batteries, the parapets of which, if made of thefe 
bricks, would be proof againft red hot bullets; and laftly, 
for conftructing powder magazines. The turrets which 
were raifed on the fhips of the ancients, adds M. Fabbroni, 
were perhaps formed of fuch bricks; and perhaps they were 
employed in the celebrated fhip fent by Hiero to Ptolemy, 
and which carried fo many buildings, confifting of porticoes, 
baths, halls, &c. ornamented with jafper and agates ar- 
Tanged in mofaic, ; 
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XIV. Experiments to determine how far Charcoal is a Non- 

» Conduétor of Heat. By Cit. Guyton. Read in the 
Nat. Injt. Germinal 6, An. 6. From the Annales de 
Chimie, Vol. XXVI. 


From the refearches of chemifts refpecting the matter 
of heat, the different ftates in which it is found, and the 
various ways in which it affeéts bodies, it is well known 
that charcoal is one of the weakeft conductors of it. This 
obfervation has given rife to the idea of forming furnaces 
with a double wall, in order that the intermediate fpace may 
be filled with charcoal; and lately a very happy application 
has been made of this property to veffels deftined for form- 
ing and preferving warm infufions *. 

I, however, do not know that any one has endeavoured to 
fix, at leaft by comparative experiments, the limits of this 
kind of infulation +. They have remained fo vague that the 
ableft chemifts have not thought proper to pay any attention 
to them in judging of the refult of their operations; and 

thus the celebrated Klaproth, in a feries of experiments on 
the alteration which ftones experience in the ftrongeft fire, 
feems to think that the heat was almoft equal for thofe con- 
tained in crucibles of porcelain and thofe enclofed on all 
fides by charcoal. It is in a crucible of charcoal that 
chemifts attempt the reduction of the oxyds of tungften, 
titanium and uranium, though it is well known that what 
is fought is a degree of heat fufficient for their fufion, and 
that every means poffible are fought for, in other refpeéts, to 
expofe them to a greater heat. 

Thefe reflections induced me to think that it might be of 
fome importance to give a more exact flandard of this in- 


** It has been alfo propofed, and certainly would be found to anfwer in 
practice, to furround bodies, intended to be kept cool, with charcoal—ices 
houfes above ground for inftance. Epir. 

+ Some of the ingenious experiments of Count Rumford have been, 
direéted to this very object. See Effay viii, Eprr. 
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fulating effect of charcoal. The experiments which I made 
on this fubject are as follows :—Having taken from the fame 
box, two of ‘Wedgewood’s  pyrometrical pieces perfectly 
fimilar, I put one, which I ‘hall call A, into a crucible 
filled with pure filiceous fand, well dried. The crucible 
was cight decimetres in height, and fix decimetres in 
diameter at the top. The piece of clay was placed in the 
middle, and the cover was luted on. The other piece B 


was placed in a covered crucible of the like fize, but filled 


with charcoal duft which had been previoufly expofed to 
ared heat. The two crucibles were placed clofe to each 
other on the grate of a large fufing furnace, and expofed to 
the action of the heat for about three quarters of an hour. 
When the crucibles had cooled, the piece A was taken from 
the fand, and applied to Wedgewood’s pyrometrical {eale : 
it had experienced a contraétion of 89 degrees. The piece 
B, when taken from the charcoal, ftood at 60°25 degrees. 
It had affumed a greyifh tint, but without any appearance 
of incruftation. It thence refults that the tranfmiffion of 
heat through fand is to that of heat through charcoal as 
4 to 2*, ; 

The more the difference was ftriking, the more it was ne- 
ceflary for me to employ precautions, that I might not be 
deceived by foreign circumftances. It was poffible that the 


_® This is not ftated with that accuracy ufually difplayed by Guyton 
I¢ leads to a conclufion, that the refult would» haye been the fame had the 
pieces been continued in the furnace for three hours, three days, or three 
weeks, inftead of aZout three quarters of an hour, which is ao ynwarrant- 
able inference. This experiment only proves, and that is a matter of 
fome confequence, what might have been fairly inferred from the known 
properties of charcoal, that to bring bodies furrounded with that fubftance 
to the fame degree of heat with others furrounded with better conduétors, 
a longer time muft be employed. The not attending to this circumftance is 
the caufe why chemifts, able ones too, often fail in difficult reduétions 
where charcoal is neceflarily put round the ore to take up the oxygens 
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pyrometrical piece might have fome fault either in its com- 
pofition or fabrication, which might change its difpofition, 
to contract equally and proportionably to the heat. To ob- 
viate thefe doubts, the two pieces A and B were {hut up in 
one crucible filled with fand ; fo that they were diftant from 
each other only about feven or eight millimetres, and the 
crucible was expofed for half an hour to the moft violent heat 
of a three-blaft wind furnace. When the crucible cooled, 
it was found fo much vitrified that there was a fiffure 
in one of its fides; but the fand had not been deranged 
within it. 

The piece A applied to the pyrometrical {cale gave 163°5 
degrees ; it weighed no more than 1°491 grammes; and its. 
fpecific gravity was 2°232. A ols) 

The piece B gave by the pyrometer 160 degrees; it weigh- 
ed-1°53 grammes; and its fpecific gravity was 2°346. It 
had loft almoft entirely the grey tint it had affumed in the 
charcoal, and diftinguifhed itfelf only by a black vitreous 
point, produced vifibly by the acceffion of fome foreign. 
matter. 

I did not expect, I confefs, fo complete a fuccefs in this 
procefs. The fmall difference of 3! degrees is nothing 
when we confider that the piece firft fhut up in the charcoal,, 
and which ftood at 60, was {till fufceptible of being con- 
tracted a hundred degrees more. It is known, befides, that 
~ it is phyfically impoffible that two bodies placed in the fame 


crucible, in contact with the fame matter, fhould be exaétly” 


in the fame condition to receive the heat, efpecially when 
the wind is conduéted in three directions neceffarily un- 
equal. A proof of this is furnifhed us by the vitrified fufion 
being more advanced on one of the fides of the crucible*. 


* This way of accounting for the difference of 33. degrees might per=. 
haps be admitted, if it could be fhown that a longer expofure to.the heat 


would not have removed it. Eprr- ! 


ase 


Néw Publications. 185 
“We miay therefore conclude from thefe experiments *, 
that at the fame heat a body enclofed in charcoal does not 
receive but about two-thirds of the heat of a body furrounded 
by quartzeous fand ; that the reduction of metals, which do 
not melt but at a heat of 130 degrees, cannot be effected in 
charcoal ; that pyrometrical pieces do not enable us to 
judge with correctnefs of the heat communicated, but iz 
fo far as they are in contact with {ubftances fimilar to thofe 
which furround the bodies fubjected to it, or with bedies 
equally conductors ; lafily, that with thefe alterations we 
may make an advantageous ufe of this inftrument, 
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Atti della Real Socicta Economica di Firenze offia de’ Georgo- 
fii. Tranfactions of the Royal Economical Society “of 
Florence, &e, Vol, il. 1795. Vol. ILL. 1796. vo. 


2 


Ix the fecond volume of this work, after a continuation 
of the hiftory of the Society, the following account is given 
pf the life and fervices of Profeffor John. Targioni Tozetti 
and of Saverio Manetti. The former was born at Florence, 
where his father was a phyfician, on the 12th of Septem-. 
ber 1712. In the year 1734 he received the degree of doc- 
tor, and foon afier was appointed profeffor. He purchafed 
the library and manufcripts of Micheli, his tutor, who died 
in 1737, with an intention of publifhing a complete collec- 
tion of the latter. He was afterwards named infpeétor of 
the public library, from 110 manufcripts, in which he pub- 
lithed the letters of different learned men to Magliabechi ; 
but, for want of encouragement, only five volumes were 
printed. Befides his well-known Travels, he intended ta 


* For the reafon given in a former note, the author’s conclufions cannot 
be admitted. Nay, they are quite erroneous. He has notat all attended 
to the only faét proved by his experiments—that a given quantity of heat 
will not pafs in the fame time through bodies poffeffing different conducting 
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have undertaken a work entitled, Corographia e topagraphia 
Sjifia della Tofcana, the plan of which was printed in 17545 
but this great work was never completed. He died on the 
3d of January 1783, leaving behind him a daughter and 4 
fon, Ottaviano Benedetto, prefent profeflor of medicine.— 
Manetti was born on the 12th of November 1723; obtained 
athe degree of doctor in 1747; and practifed as a phyfician. 
He publifhed that elegant work Sorta Nat, degl Uccelli, 
and in 1770 began Magazzino Tofcano, which, after it had 
increafed to 31 volumes octavo, was in the year 1777 con- 
tinued to nine volumes more, under the title of Nuovo Ma- 
gazzino, He died of an apoplexy on his birth-day, in the 
year 1784.—-Of the papers in this work the following are the 
moft worthy of notice: A fhort account of the preparation 
of thofe raifins without ftones,-known under the name of 
Corimthian (currants), a production of the iflands of Zante 
and Cephalonia, the greater part of which are purchafed by 
the Englifh and the Dutch. Experiments made by a Greek, 
in the neighbourhood of Pifa, feem to fhow that the vines 
which produce thefe grapes may be cultivated with advan. 
tage in Tufcany. 

Gherardi, a,Camaldule monk, has made fome experi- 
ments to improve the culture, 8c. of Spanifh broom (Spar- 
tim gunceum), which mutt not be cut, as is commonly 
done, in January, but in October. Dr. Menaubone recom- 
mends the ufe of the common germander (Teucrinm cha- 
medrys) inftead of cinchona, and the, fruit of the privet. 
(Ligufirum vulgare) for dyeing. On the danger of employ- 
ing the blue chickling vetches (Lathyrus: fativa), which, as 
well as the dwarf chickling vetches, Lathyrus cicera, and 
the officinal tares, or true bitter vetches (Ervum ervilia), are. 
prejudicial when eaten, for a long time, in large quantities. 
Cautions againft the ufe of a mufhroom, Fungus alloides 
ennulatus of Vaillant, Pung. raphanum redolens Micheli, 
of which. an engraving is given. Some experiments of 
Fabbroni feem particularly intefefting. .. As the farmers are, 

accuftomed 
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sccuftomed fometimes to divide the feeds of pulfe, and par- 
ticularly beans, each half of which they place in the earth 
and obtain rich crops ; he pounded coarfely fome grains of 
¢orn, threw them into water, and faw that the particles 
which contained germs fell to the bottom. He fowed thefe 
particles, and obtained as good plants as from the whole 
grains: many of them even produced a greater number of 
ftalks. According to Fabbroni’s experiments, the germ 
confifts entirely of the gelatinous or animal part, called by 
fome the gluten or colla, In his opinion, the fermen- 
tation neceflary in the manufacturing of ftarch, is for the 
purpofe of bringing the animal part to a ftate of corruption, 
that it may be then feparated with the greater eafe. Hence 
arifes the unfupportable and certainly unhealthful ftench 
which proceeds from a ftarch manufactory. He afks, 
therefore, if it be not poffible to feparate the gelatinous part 
of the feeds by mechanical means, without ufing water ‘as 
he did, by which the labour would be accelerated and the 
ftench in part prevented. The feparated part might then be 
ground, and employed with other meal for baking bread. 
The germ, in regard to weight, forms only the fixth part of 
the grain. Dr. Molinelli thews, by experiments, that it is 
better to warm olives in the fun, than to fuffer them, ac- 
cording to the old method, to ferment. Olives which in 
1789 had been froft-bitten, yielded, however, by the abave 
method, good oil, 

- The third volume contains an account of the cultivation 
of cotton in the Ifland of Malta; a natural hiftory of the 
neighbourhood of Pifa; a paper by Dr. G. Leffi on the 
pernicious tendency of prohibiting foreign manufactures ; 
Seftini on the ufe of fefamum oil in the Levant, The two 
fpecies of Linneus, and the Se/amum trifoliatum of Miller, 
are, according to his affertion, only varieties. Targioni 
Yozetti junior has obferved, that duck-weed (Lemna) in 
places where it totally covers the water, retires, or con- 
tratts itfelf, as foon as a branch of the Rhus radicans is 
; dipped 
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dipped into the water near it. If a bit. of the: leaf-ftalk of: 
the latter be thrown into the water, it moves itfelf for fome 

time in all directions, while an oily matter iffues fometimes 

from one end and fometimes from the other; which, with-’ 
out doubt, is the caufe of its movement. A like motion is’ 
obferved in other plants which emit a milky juice: the 

Schinus molle exhibits this phenomenon ftrongeft next to 

the Rbus.—Experiments on obtaining fugar from grapes. 

Propofals for preferving lemons from froft. A Differtation 

by Dr. Palloni on the influence of plants to improve the 

atmofphere: Collections by the fame author, to prove the 

variation of climate in the fouthern part of Europe. In- 

ftances of the great age of vines: one is mentioned of 112 

years, and feyeral of two hundred. Gum elaftic diffolved in 

rock oil or naptha produces an excellent varnifh for leather 

wine-bags, and other things; but it docs’not readily dry. 

Experiments on raifing rhubarb in Tufcany. 


Fon dem Perkinifmus, oder den Metallnadeln des Dr, 
Perxins in Nordamerika, nebft Amerikanifchen Zeug- 
niffen, und Verfuchen Kopenbagener, &c.—On Perkinifm,. 
or the Metallic Traétors of Dr. PERKins of North 
America, with American Teftimonies, and Experiments 
of the Phyficians at Copenhagen. Publifhed by M, 
Heruotpr Surgeon, and Affeflor Karn. Tranflated 
from the Danifh; with the Obfervations ef Dr. J. C, 
Tone, Profeffor and Phyfician to the Court. Copenha- 
gen, 1798. 8vo. 108 pages, 


_Profeflor Schumacher at Copenhagen made experiments 
with tractors of bra{s and iron en ten patients in. Frederick’s 
hofpital at Copenhagen. He tried alfo traGtors of ebony and. 
ivory, which are faid to have cured a pain in the knee 3 
with others of filver and zinc ; and fome of copper, and lead. 
By the two laft, pains in the knee, arm, and face are faid»to 
have been mitigated, According to. M. Klingberg’s expe 
~timents, this remedy was of ufe in malum ifchiaticum ; and 

uate } according 
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according to thofe of M.' Steffens, in malum ifchiaticum and 
megrim. According to M. Bang, the pains in fome cafes 
were increafed, and in others allayed. According to M. Blech, 
the tractors were of ufe in bemicrania and gouty pains in the 
head ; and, according to M. Hahn, in rheumatic pains in 

both fhoulders. The principal document in this collection 
appears to be a letter of Profeflor Abileaard, in whofe opi- 
nion Perkins’s tractors will never acquire much value in me- 
dicine, and fcarcely even have the merit of being a pallia- 
_tive; but, ina phyfical point of view, he thinks they deferve 
the-attention of phyficians, and particularly of phyfiologifts. 
Mankind, he fays, hitherto have paid too Iittle attention to 
the influence which electricity has on the human’ body; 
otherwife they would know that the effets produced on it 
by our beds is no matter of indifference. If the feather beds 
and hair mattreffes, &c. are perfeétly dry, the perfon who 
fleeps on them is in an infulated ftate; but the contrary 1s 
the cafe if they are moift. He three times remoyed a pain 
in the knee, by {ticking the tractors, one on each fide of the 
knee, fo deep through the ftockings that the points. touched 
the fkin. He removed a rheumatic pain fn the head from a 
lady by the fame means. M. Kafn, by the tractors, re- 
lieved, in others, gouty pains of the head, and megrim; and 
in himfelf, a rheumatic pain of the back, which, according 
to his fenfations, was like a conftriétion in the cellular tiffue. 
M. Herholdt, from his experiments, confiders the effect of the 
tractors as indefinite and relative as that of other remedies, 
He, however, faw relief given by them in the firangury,in 
a eafe of fyphilis. M. Bang alfo, at Soroe, freed a man from 
a violent gouty pain in the thigh by drawing the tractors, 
200 times over the affected part. M. Jacoblen likewife 
found benefit derived from thefe traCtors feyeral times in the 
common hofpital at Copenhagen. .M. Tode tried them alfo 
in rheumatic pains, tooth-ache, inflammation of the eyes, 
and obferyed that they neither did good nor harm. ; 
~ According to the editor, the tractars act as a mechanical 
ftimulus, 
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flimulus, as conductors of eleétricity, as celina le a alle 
by the effects of the i imiagina tion Proveg 


Philofa ophical Tranfactions of the Royal Socicty of London for 
the Year 1798,, Part Il. 

This part; which was delivered to the members a few 
days ago, contains the following papers : OPM das 

A Difguifition on the Stability of Ships. By George At~: 
wood, Efg. FP. RvS.—Quelques Remarques d’Optique, prin- 
cipalement rilatives 4 Ja Reflexibilit: des Rayons de la 
Lumiere. Par P, Provoft, Profeffeur de Philofophie 4 Geneve, 
&e. &c. &c. » Communicated by Sir Charles Blagden, 
Knt. F. R. S:—An Account of the Orifice in the Retina of 


the Human Eye, difcovered by Profeflor Semmering. To. 
which are added, Proofs of this Appearance being-extended 


to the, Eyes of other Animals. By Everard Home, Efq. 
PF, R.S:—A Defcription of a very unufual Formation of the 
Human Heart. By Mr. James pegs Surgeon, Commu- 
" nicated by Matthew Baillie, M.D. P. R.S.—Account of 
a fingular inftance of Atmofpheric ave ae In a Letter 
from William Latham, Efg. F.R.S. and A.S. to the Rev. 
Henry Whitfield, D.D. F.R.S. and A.S.—Account of a 
Tumour found in the Subftance of the Human Placenta. 
By John Clarke, M. D. Communicated by the Right Hon. 
Sir Jofeph: Banks, Bart. K. B. P. R. S.—On the Roots of 
Equations. By James Wood, B.D. Fellow of St. John’s 
College, Cambridge. Communicated by the Rev. Nevil 
Mafkelyne, D.D. F.R.S. and Aftronomer Royal.—Gene- 
ral Theorems, chiefly Porifms, in the Higher Geometry. 


By Henry eadealagi jun. Efq. Communicated’ by’ ‘Sir 


Charles Blagden, Kt. F. R. S.—Obfervations of the Diurnal 
Variation of the Magnetic Needle inthe Ifland of StHe+ 
lena; with a Continuation of the Obfervations at Fort Marl- 
borough, in the Ifland of Sumatra. By. John“ Macdonald, 


Efq.. In a Letter to the Right Hon. ‘Sir Jofeph Banks, 
Bart. K. B. P. R.S.~~On the Corundum Stone from Afia. 


By 


ee 


NN 
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By the Hon, Charles Greville, F.R.S.—An Inquiry ¢on- 
cerning the Chemical Properties thathave been attributed 
to. Light. By Benj. Count of Rumford, F.R.S. M.R.1.A. 
—Experiments. to determine the Denfity of the Earth. By 
Henry Cavendifh, Efg. FyR.S. and S$. A.—An_ improved 
Solution of a Problem in Phyfical Aftronomy; by which 
fwiftly-converging Series are obtained, which are ufeful in- 
computing the Perturbations of the Motions of the Earth,’ 
Mars, and Venus, by their mutual Attraction. To which, 
is added an Appendix, containing an eafy Method of ob- 
taining the Sums of many flowly-converging Series. which 
arife in taking. the Fluents of binomial Surds, &c. By 
the Rey. John Hellins, F.R.S.. &c.—Account of a Sub- 
ftance found in a Clay-pit; and of the Effect of the Mere 
of Difs upon various Subftances immerfed init.. By Benja-\ 
min Wiieman, of Difs in Norfolk. Communicated by: 
John Frere, Efg. F.R.S. With an Analyfis of the Water 
.of the faid Mere. By Charles Hatchett, Efq. F.R.S. In 
a Letter, to the Right Hon. Sir Jofeph Banks, Bart. K. B., 
P. R.S.—A Catalogue of Sanfcrita Manufcripts,  prefented: 
to the Royal Society by Sir William and Lady Jones. By 
Charles Wilkins, Efq. F. R.S.—A Lift of Prefents to’ the 
Society,.and an Index, 


Cafes of the Diabetes Mellitus, with the Refults of the Trials 
of certain Acids and other Subflances.in the Cure,.of tha 
Lues Venerea. By Joun Rotio, M.D. Surgeon Gener 
ral, Royal Artillery. Second Aegitiats wih large Addi+ 
tions. 1 Vol. 8vo. 

This edition, which has been anxioufly looked for by the: 
medical-world for fome time, made its appearance a’ few 
days-ago. It contains many interefling recent communicas 
tions refpecting the Diabetes, and the additional trials of the. 

.hew, remedies in the Lues. The ebfervations introduced in 

the firft edition on feveral difeafes apparently’ arifing from. 

ftomach affection, and including the application of the new - 
dostrines of chemiiiry, as well as the defcription of a morbid 
‘poifon 
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poifon formed on fores, have been omitted in the!ptefent, to 
reduce the fize, and confequently the price. They are ftill, . 
however, as the Preface informs us, to be ‘confidered as 
equally interefting, and will continue to be profectited. 

The experiments of Mr. Cruickfhank, an accurate and 
mgenious chemift, on the difference between the’ fagar of 
milk and that of diabetic urine, and on urine and fugar, are 
highly interefting. While they in fome meafure unfold the 
peculiar nature of each, they alfo aftitt i in the general expla- 
nation of diabétes, as well as what relates to the urine on 
patients labouring under other difeafes. 

The refults of the trials with the new remedies i in the ues 
venerea (which have been fubftituted for mercury, and are 
believed to operate by introducing oxygen into the fyftem) 
completely eftablith their efficacy in the fecondary as well 
as in the” primary ftates of the difeafe. The oxygenated . 
remedies have alfo been found efficacious ‘im hepatic 
affections, (one of them attended with dropfy,) and in fome 
_ cafes of remittent fever, the character of which was fuch as 
would otherwife have demanded the exhibition of calomel. 

* It will not be eafy for the oppofers of the new medicines 
to get over the mafs of evidence brought forward im this 
work in their favour. To us there does not appear any 
way of trying the power of thefe medicines fo fairly as in 
a military hofpital, where the patients cannot deceive thofe 
who preferibe for them, but are forced, if neceffary, to 
comply with the directions given them. To pick owt a pa- 
tient here and there from among a number of out-door 
patients, who, let the faculty prefcribe what they pleafe, wilt 
only dowhat they themfelves like;. and to bring forward 
cafes that have failed, under fuch circumftances, in being 
cured by: the oxygenated medicines, is of all modes of pro- 
ceeding the moft uncandid, and muft tend even to imprefs 
the public with an idea that a failure 1s w ci for; revi 
to defend a fyitem. 

We cannot better clofe the prefent siigle than by quoting 


the concluding words of Mr. Cruickfhank at the end of his 
remarks 
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remarks on the effects of the new medicines.‘ One of the 

_two following pofitions muft be allowed: Either thefe reme- 

dies cure the lues venerea, or, in 99 cafes out of 100 the 

difeafe cures itfelf, Our opponents may take which fide 

they choofe; for, on either fuppofition, mercury muft be 
unneceflary :—and this is our principal object.”’ 


An Inquiry into the Caufes and Effects of the Variole Vac- 
cine, or the Cow-pox. By Epwarp Jenner, M.D. 
F.R.S. &c. 4to.—An Inquiry concerning the Haiftory of 
the Cow-pox, principally with a View to fuperfede and ex- 
tinguifb> the Small-pox. By Grorce Pearson, M.D. 
F.RLS. &c. 8vo. 


Thefe two interefting publications having avowedly the 
fame humane and beneficial object in view, namely, the 
rooting out of a difeafe which has {wept away an immenfely 
greater number of victims from the world than the amount 
of all that have been deftroyed by the plague or peftilence, 
there can be no impropriety in joining them together in this 
fhort notice ; for, fhort it muft be, .as all we can aim at,.or 
hope for, is to excite the curiofity of fuch of our readers 
‘as have not feen them, that they may examine the facts 
brought forward, and by this means be led to yield their in- 
dividual affiftance in the profecution of an object of fo much 
importance. 

_ Opinions are not agreed as to the origin of this difeafe. in 
cows; fome fuppofing that they get it by infeétion from 
men milking them, who have been previoufly applying 
dreffings. to the heels of horfes affef&ted with the grea/e; 
while others, with more probability, confider it as being in 
the firft inftance compounded in the animal economy of the 
cow; ‘after which, it may be conveyed to any number, (in 
an obyious way by the hands of the milkers, as the feat of 
the difeafe is in the breaft and teats, which are covered with 
eruptions fimilar to the fmall-pox). But its origin is of no 
importance :—its application to the benefit of mankind is 
what demands the greateft attention. 
* Vou. II. r@) - Ik 
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It is a fingular faét, that it has, been Jong known -by 
country farmers and others, that this difeafe, which in, fe- 
yeral counties prevails at particular feafons among. the 
cows, and is often communicated to the hands of the milk- 
ers, exempts fuch as have been fo) infected from being 
infected with the fmall-pox.—It is fill more fingular,: that 
though they knew this fact, and alfo that no cow or human 
being had ever been known to die of the cow-pox, they 
neyer thought of having recourfe to a voluntary infection of 
this kind, to free themfelves and families from the poffibi- 
lity of being infected with the variolous poifon, which {oe 
often proves mortal even when given by inoculation. 

Thefe publications contain a great body of evidence, all 
tending to prove that perfons who have undergone the fpe- 
cific fever and local difeafe occafioned by the cow-pox, com- 
municated either by accident to the hands when milking 
them, or by inoculation (for this has been already tried by 
the ingenious authors), are thereby rendered unfufceptible of 
the fmall-pox ; and that matter from fuch patients may be 
employed with the like effects, no difference being obfery- 
able in the effeéts of the matter generated fucceffively in the 
firft, fecond, third, fourth or fifth human creature. 

Pits from the fmall-pox are a deformity that no one can 
-certainly guard againft even by inoculation. In the cow- 
pox no fuch confequences take place; for, though accom- 
panied with fever, the prfiules are local, and the place may 
be chofén. 

According to fome cbfervations, (but this is not quite 
eertain,) the fame perfom may repeatedly have the cow=pox: 
If fo, praGitioners may avail themfelves of this’ ‘mean ‘of 
éxciting an innocent fever as a remedy of various diforders ; 
it being a'truth, that fevers are occafionally efficacious reme+ 
dies for epilepfy, hyfteria, infanmitv, St. Vitus’s dance, te- 
tanus, &e. ce a 

-iAs the cow-pox poifon a&s upon the whole conftitation 
in feven or eight days after its admiffion, and the fmall-pox 
moft frequently not till fifteen or more; in cafes*whete ‘ex~ 

, pofure 


New Publications: 195 
pofure to the fmall-pox infection is unavoidable, and the 
confequence of infection at the time dangerous (as in preg- 
nancy), inoculation with the former might, by its quicker 
action, produce that change in the fyitem which would in- 
fure the Teaft deadly of the two maladies. 

To urge to fuch inquiries as may afford 4 fufficient num-= 
ber of fa&ts, from which to draw all the ufes that may be 
derived from a profecution of this fubject, feems to be the aim 
of the authors; and no fagacity is required to predic, fays 
Dr. Pearfon, that, fhould the practice of inoculating for the 
cow-pox ever become very general amongft young perfons 
(which we hope will be the cafe), the variolous infection 
muft be extinguifhed; and, of confequence, that loathfome 
and deftru&tive difeafe, the fmall-pox, be known’ only by 
name.” And this benefit will accrae, without even the allay 
of the introduétion of a new difeafe ; it being plain front the ~ 
nature of the cow-pox ‘poifon, that’ (the other being once 
rooted out) it will be eafy to avoid and prevent its diffemi- 
nation—as there muft be at leaft a real conta with ‘it to 
caufe infe@tion. 


Philofophy of Mineralogy. By RoBERT Townson 

LL.D. FERS. 8vo. 
__This is a,valuable performance, and will be highly ufeful 
to chemifts and mineralogifts. It gives an account of the 
elementary fubfiances which enter into. the compofition of 
minerals, followed by an enumeration of compounds ar- 
tanged according io Dr. Babington’s fyftem ; interefting,in- 
formation refpecting firatification; the irregularities of the 
earth’s furface, veins and petrifactions; the value and jufe 
of the external characters of minerals; a good nomenclature 
in.Englith, Latin, and German, with their correfponding 
definitions —colour, figure, furface, &c. &c.; inftructions 
for collecting fpecimens ; and a lift of works on mineralogy. 
«o This work is the outline of a larger formerly announged, 
but which did not meet with the neceffary encouragement. 

We fhall ftill hope, however, to fee it made public. 
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INTELLIGENCE 


MISCELLANEOUS ARTICLES. 


LEARNED SOCIETIES. 


SWEDEN. 


Tur Royal Academy of Infcriptions, the Fine Arts, 
Hiftory, and Antiquities at Stockholm has propofed the 
following as prize fubjects for the prefent year : 


HISTORY. 

‘* Refearches refpecting the hiftory of the herring-fifhery, 
both on the coaft of Scandinavia and all the coafts of coun- 
tries fubject to the Swedifh government, from the reign of 
Guftavus I. to the prefent time.’”’—The prize is a gold me- 
dal of the value of 26 ducats.. 


FOREIGN LANGUAGES, 

« §. treatife, either in Latin or French, on the duty of an 
hiftorian, when delineating the charaéters of great men, to 
examine carefully the charaéter and genius of the century 
in. which they lived, in order, on the one hand, that he may: 
not give importance to and propagate principles prejudicial 
to fociety ; and on the other, that, by cenfuring the errors 
of great men, he may not weaken and leffen that refpeé& and! 
admiration which are due to diftinguifhed talents, activity, 
refolution, courage, and other heroic virtues, the exiftence 
of which is fo neceffary for the independence and happinefs 
of nations.’’—The prize is a gold medal of the fame value. 


ANTIQUITIES. 
«© An inquiry into the origin, nature and object of the 
military expeditions and naval armaments of Sweden to the 
middle of the twelfth century.”—The prize is a gold medal 


of the value of 15 ducats. 
INSCRIP-~ 
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INSCRIPTIONS AND DEVICES. 
. * 7, Hints refpeéting a Latin infcription for the Exchange 
at Stockholm. 

“2. Hints refpecting medals to commemorate the moft 
remarkable events which have taken place in Sweden in the. 
prefent century ; to be chofen at the option of the author.” 
The prize is a gold medal of the value of 12 ducats.—Thofe 
who with to become candidates for this prize muft fend pro- 
pofals refpeGting both the above fubjeéts, otherwife their 
works cannot be laid before the Academy for examination, 

The papers on all thefe fubjects muft be tranfmitted, to 
the Academy with devices, and accompanied with the names 
of the authors, each ina fealed note, before the 20th of 
January 1799. 

BERLIN. 

The Society of the Searchers into Nature have propofed 
the following queftion, to be anfwered before the firft of Ja- 
nuary 1800, as the fubje& of a prize :—‘‘ Allowing that 
electricity is requifite for the production and formation of 
hail in the atmofphere, can any hopes be entertained of reny 
dering the clouds incapable of producing it, and of prevent- 
ing its formation by means of conduétors, fuch as thofe 
ufed for preventing the effects of lightning? what are the 
means to be employed for this purpofe? and what obferva~- 
tions and data, in general, have we on this head worthy of 
being taken into confideration ?”’—The prize is 20 ducats, 


GOT TINGEN. 


ASTRONOMY. 
{n the month of December of the laft year, Dr. Schroter 
of Lilienthal tranfmitted to the Royal Society at Gottingen 
feveral aftronomical obferyations, the moft important of 
which were the following : : 
Dr. Schroter obferved at different times, and with the 
te certainty, in Jupiter’s four fatellites, even in both the 
03 fmallett, 
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fmalleft, the firft and the fecond, dark {pots of an atmofpherie 
nature, tranfitory and fubjected to accidental changes. They 
however fully convinced:-him, that all thefe fatellites each 
during the time of its fynodical revolution revolves around ite. 
Own axis: the cafe is the fame with the fatellites of Saturn. 
The {pots of the latter cannot indeed be feen like thofe of the 
fatellites of Jupiter; but in all the five, particularly the firft, 

fecond, third and fifth, Dr. S. faw fimilar and very diftin& 
variations of light, at a confiderable number of periods, 
which give him reafon to fuppofe the exiftence of fpots of 
the like kind. They are not regular, as in the cafe of our 
moon, but accidental variable modifications; fometimes 
fubje@t.to irregular changes, which, however, by their ufual, 
often very long, periodical duration, mark’ out certain ‘re- 
gions expofed to common atmotpheric modifications, fimilar, 
for example, to the traét of the monfoons on our earth. 
The moft important refult, however, is, that Saturn’s fatel- 
lites revolve round their axes during the time of a fynodical 
revolution ; a circumftanee which M. Lichtenberg conjec- 
tures in refpeét to all the fecondary planets. Obfervations 
tending to confirm this fuppofition will be publifhed by Dr. 

Schroter in the fecond and third part of his pe oe 
tow ot the neweft aftronomical difeoveries. 


PHYSIOLOGY. 


Profefflor Weideman at Brunfwick tranfmitted Jately ta 
the Royal Academy of Sciences a paper on the more exqui- 
fite fenfibility of certain parts of animals, from which’ the 
following is an extraét.in the author’s own words : 

*¢ Many animals have a moft exquifite fenfibility at the 
tip of the muzzle, and particularly thofe which have’ thefe 
parts long. This delicate fenfibility is principally produced 
by the end of the nervus infraorbitalis, in conjun@ion with 
fome fibres of the optical nerves, efpecially the middle 
- branches, which ren acrofs the maffeter in an oblique ‘direc- 
tion, The nervus infraorbitalis is ftrongeft 1 in thofe animals 

which 


av 
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whieh have long. muzzles, or muzzles covered with long 
whifkers,. .The muzzles of animals are moved in particular 


“by three delicate mufeles; and, befides thefe, feveral folds 


of the cutaneous mufele lie at the fide of the fnout, and 
the branches of the optic nerves proceed in particular to 
thefe mufcles,- I however found in a hedge-hog fome 
fibres of the optic nerve proceed to the root (bulbus) of a 
briftle. For the moft part, however, thefe roots of the long 
whifkers are connected with the numerous and proportion- 
ably ftrong branches of the zervus infraorbitalis, which pro- 
ceed to them in the form of a bundle, and in general tranf- 
ait two fibres to the root of each briftle; which they em- 


brace on both fides. This appearance I found exceedingly 


pretty in the head of a hare newly killed. In animals not 
provided with thefe whifkers, the nerve proceeds only to the 
glandulous fkin of the nofe, and which may be very diftinGly 
obferved in fwine. The whitkers ferve as the vehicle of a finér 
fenfation, in order to forewarn animals in certain cireum- 
ftances of the near approach of danger; for the flighteft 
touching of the fummits of thefe briftles excites in thein a 
very ftrong fenfation. Cats, and other animals which hunt 
for their prey in the night-time, extend the fkin of the 
whifkers, which enables them to afcertain the nature, and 
even ae hardnefs or foftnefs, of the bodies which seis ne 


proach, 
CHEMISTRY, 


» In the fitting of Auguft 4, M. Gmelin communicated to 
the Academy an account of fome. experiments which he 


made on the red lead of Siberia and the white gold ore of 
Fatzebay in Tranfylvania, and the new metals extracted from 


them. He found. it eafy to extract the metal of the former, 


which, on account of the beautiful colour it communicates 


to bodies combined with it, is by Vauquelin called chrome. 


He obtained it of an emerald green colour by means of the 
muriatic acid, and precipitated it from the latter by zinc, the 


Pruffic acid, fulphat of potafh, carbonat of potafh, and cautftic 


"Q4 potafh. 
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potafh. By potafh it was precipitated of a mountain blue co- 
lour; and, when fufed under this form with falts, communi- 
cated to themagreen colour. The flag alfo acquired the fame 
when the latter was, fufed with charcoal powder,, pounded 
glafs, borax, or its acid. As it diflolved, however, fo eafily in 
fluxing falts, he found it difficult to fufe it by this method 
to a metallic button, till it was firft precipitated by zine 
from the fluid flag; and it then gave a button. of a leaden 
grey colour, which, when melted with borax, communi- 
cated to it a green colour. Thefe characters fufficiently 
diftinguifh it from molybdena, which Bindheim fuppofed it 
to be, as well as from arfenic, which Lehman fought in it; 
though it agrees with both in this, that its calx readily 
affumes the properties of an acid, and with the laft, that when 
burnt on charcoal by the blowpipe it emits a like fmell. 
The other feries of experiments were made ‘with: the fo- 
called aurum problematicum, from which, after it had been 
well mixed with finely-pounded grains of quartz, the metal 
was extracted by frequent boiling in nitro-muriatic acid, and 
then'precipitated by potafh. The depofit being boiled’ with 
_cauftic ley, what the latter diffolved was again precipitated by 
an acid. What was then obtained melted very eafily by the 
blowpipe upon charcoal, without any remarkable fmell, but 
furrounded with a beautiful blue and green flame, into an 
almoft tin-white, hard, very brittle button, the whole furface 
of which had a granulated appearance; and when longer ex- 
_pofed to the heat it diffipated in flame and fmoke. It didnot 
diffolve entirely in pure nitric acid, but in the nitro-muriati¢, 
What was precipitated from both exhibited the fame’ phe- 
nomena by the blowpipe as'the former metallic button. It 
i8 not precipitated by zinc and iron only, but alfo by copper. 
From thefe properties it appears to differ from all the metals 
hitherto known. Profeffor Klaproth has given it the name 
of Tellurium. 
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In the public fitting of Vendemiaire 15, An. 7, the fol- 
Jowing notice of the labours of the different claffes was read 
by the fecretaries of each clafs : 


PHYSICAL SCIENCES. 


The experiment of the reduction of lead by fulphur have 
ing been announced by Wiegleb, a German chemift, as 
favourable to Stahl’s theory of phlogifton, Citizen Guytom 
fhewed that this experiment is not conclufive, if an appas 
ratus be ufed that permits the operator to keep an account 
of all the agriform fluids, The fame chemift made experi- 
ments on the nature of the fuccinic acid and the produéts 
from its decompofition. From his experiments he is inclined 
to aflign to that foflil a vegetable origin, which agrees with 
the obfervations of mineralogifis. Citizen Guyton alfo 
laid before the clafs the produéts of his experiments on uri- 
nary concretions, which, as Scheele announced, manifeft 
the prefence of a peculiar acid formed in thefe. concretions. 

New obfervations on the yellow colour that, may. be ex- 
tracted from vegetables for the art of dyeing, were commu- 
nicated by Cit. Chaptal.. (See Pdil: Mag. Vol. I. p.430:) 

The fame chemift {hewed that the difference between. the 

acetous and the acetic acid confifts in the proportions of 
carbon, which is the radical; and that the -acetous acid con- 
tains much more than the acetic, 
_ A heavy greyith ftone of a clofe texture, found fome years 
ago in the quarries of Menil-Montant, near Paris,.and 
which had been confidered for fome time as fulphat of ba- 
rytes and afterwards as fulphat of lime, was analyfed. by 
Citizen Vauquelin. It appears to be a compound of the 
fulphat, of ftrontian and the carbonat of lime. 

The fame chemift prefented two procefles for the fetiaries 
tion of the component parts of brafs by the wet way. . The 


— 


firft confifts in diilolying in the nitric acid a determinate | 


quantity 
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quantity of this mixt metal, and precipitating the folutiox 
. by potath added to excefs. The fecond, which the author 
' prefers, is-by diffolving the mixture in the fulphuric acid, 
and afterwards plunging in the folution a plate of zinc, 
which precipitates the copper in a metallic ftate. 

Cit. Teiffier has fhewn, that by forming artificial mea- 

dows the advantages of natural meadows may be much: 
increafed. 
» Refearches on the nature of the foil of the ifland of 
Malta, by C. Teiffier; on that of Egypt, by C. Bruguiere 
affociate; and on the ftruGture of Mount Perdu, the higheft 
of the Pyrenees, by C. Ramond affociate, have occupied, 
in:fucceffion, the clafs of the Phyfical Sciences. It received 
alfo fome interefling details in regard to the medical art on 
an extra-uterine pregnancy, obferved by C. Saucerote 
affociate ; on urinary and arthritic concretions, by the fame; 
and the cafe of a man, all whofe bones, except the teeth, 
acquired in the fpace of a few years an exceflive fize, with- 
out the mufcles being affected im this fingular malady. 

For a long time naturalifis have been fenfible of the ne- 
ceffity of having a new method of clafling birds ; and they 
withed that this method, by being fuited, on account of ifs 
precifion, to the great quantity of known fpecies, fhould 
render the characters of them eafy to be diftinguifhed; and 
be at the fame time applicable to other fpecies not yet 
difcovered,..This has been executed by Cit. Lacepede. 
His new table, in which he has included 124 genera, is 
preceded by new principles, according to which, in_his 
opinion, naturalifis ought to compofe methodical tables.of 
the different clailes of animals. 


MATHEMATICAL AND PHYSICAL SCIENCES. 


Analyfts divide the problems which they with to :refolve 
into’ two claffes, one of which includes thofe which can 
he reduced to an equation, in which there is one unknown 
quantity combined, throughout all the arithmetical opera- 

; tions, 
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tions, with itfelf, and with the known quantities: thefe are _ 
called determinate problems. The indeterminate are-thofe, 
the folution of which depends on an equation where there are 
found two or more unknown quantities, fufceptible of all 
the values which the analyft may aflign to them, fo that 
the unknown quantities remain indeterminate, at leaft in 
certain limits. The procefies are very different in thefe 
two forts of problems, and hence arife two kinds of analyfis. 
Among thofe queftions which cannot be folved but by the 
indeterminate analyfis, are fome refpecting the nature of 
numbers; queftions of a delicate nature and difficult to be 
treated, which require intenfe thought and exceedingly 
delicate and varied refources of mind, but which, at the 
fame time, excite the curiofity more, and become more 
engaging. Cit: Legendre publithed, in the Tranfaétions of 
the Academy of Sciences for 1785, a memoir upon this 
fubje&. In the laft quarter he has made public new 
refults refpecting his further refearches in this branch of the 
analytic art, under the title of Effaz fur la Théorie des 
Nombres. This modeft title promifes much lefs than the 
work affords. It is a complete treatifeof every thing known. 
on the theory of numbers, or even of indeterminate analyfis. 
But thefe theories would be much lefs ufeful if they wantéd 
the demonftrations and new theorems difcovered by Cit. 
Legendre, 

A new work on determinate analyfis engages, at this 
moment, alfo the attention of analyfis. Cit. Lagrange has 
publifhed a work on the refolution of numerical equations. 
He gives this name to equations where, with the unknown 
quantity, there are only numbers which retain their nu- 
merical value. In the laft analyfis every determined problem 
may be reduced to expreffions of this kind. It is of great 
importance, therefore, to have methods given for refolving 
them; and we might even be inclined to believe that it 
would be fufficient for mathematicians to confine thenafelves 
to refearches for difcoyering thefe methods. But geome- 

trigians | 
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tricians are not fatisfied unlefs their refults are more general, — 
They. defire, for each degreé, a.final equation, which may 

reprefent i in what manner each of the given) numbers) con- 

curs to the different ‘values of the unknown quantity.;\ fo 

that with thefe expreflions, or formulz., nothing remains to! 

be gone through but fimple arithmetical operations to de- 

termine the unknown part of an equation, whatever:may be 

the abfolute values of the known quantities which enter into 

its compofition,. Hitherto we had none of thefe formule 
beyond the fourth degree. It was neceflary then ‘to: recur 
to means for refolving individually numerical equations, 

and to bring out, one by one, the values of the unknown 

quantity, Newton gave a method for this purpofe ; but it 1s 

only approximative, even when there exift exact values’ of 
what is fought for, and in certain cafés it gives nothing. 

In,1767 Cit. Lagrange, whofe name is’ here naturally 
coupled with that of the Englifh geometer, gave a new 
method, exempt from the inconveniences of that of Newton, 
Analyfis was then in a more advanced ftate, and the author 
took advantage of thofe degrees of perfection which he had 
himfelf given to the analytic art. The queftion then is to 
keep the number fought between two determined fractions, 
which go on decreafing, one of which is greater and the’ 
other lefs than that number, however fmall the fra@tiongs ° 
may be; and thus, by exhaufting a frational difference, 
we arrive at exact values of the unknown quantity, ‘if there 
are any poflible, or at leaft we approach fufficiently near it. 
Thefe firft refearches of Cit, Lagrange are but a fmall part of’ 
the volume juft publifhed. Thofe which form this  laft 
work will add a new degree to the efteem and gratitude to 
which he has been long entitled by his numerous and 
learned labours. 

Cit. Duc Lachapel, an affociated member, read a memoir 
on an obfervation which he made at Montauban on the 
appulfe of the Moon and Mars. ‘Aftronomers have given 
this name to phenomena where the moon paffes fo near to” 
, a ftar, 


Frenéh National Inflitute: Reg 
aftar, ora planet, as almoft to eclipfe it. They obferve 
thefe phenomena with great care, becaufe they can deduce 
from them, with fufficient precifion, the errors in the lunar 
tables. The ConnoifJance des Temps, An. VI. announced 
an occultation of Mars vifible at Paris. The diftance be- 
tween Montauban and Paris was fufficiently great for the 
Moon to appear in the latter a little higher than Mars, and 
confequently not to produce an occultation of the latter. 
This obfervation gave Cit. Duc an opportunity of examining 
with attention the difk of Mars; and he obferved, in the 
auftral part, a {pot of a very fenfible diameter, round and 
white; a colour very apparent on a planet the appearance 
of which is reddifh. According to fome other obfervations 
which he made afterwards, Cit. Duc eftimates that this {pot 
is fituated at the pole of the planet. 

A paper was read in the fitting of Meffidor 15, in bias 
Cit. Delambre gave an account of the operations for 
meafuring the firft bafe from Melun to Lieufaint, extending 
in length 11808°5 metres. A fecond bafe has juft been ~ 
meafured on the high road from Perpignan to Narbonne. 
The length was found to be 11702°6 metres. Rarely have 
bafes of fuch a length been meafured, and {till more rarely 
has it been found poflible to place them on ground fo fmocth 
and fo level. But however regular the roads chofen for 
thefe operations may have been, there occurred in. them a 
bending almoft imperceptible to the fight, and which 
rendered it neceffary to break the two bafes. In this man- 
ner, inflead of meafuring a ftraight line for each bafe, two 
were meafured, forming an angle of _ 80° of the ancient 
divifion. The excefs of the broken line over the ftraight 
liné to Melun did not exceed 27 centimetres, and not more 
than 6 at Perpignan. The new bafe was meafured with the 
fame rules of platina which ferved at Melun. The difficulty 
of tranfporting, without any accident, inftruments fo de-— 
licate, along fo lengthened a route as that from Paris to 
Perpignan, and the neceflary preparations and local diffi- 


culties, 
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culties, prevented the commencement of the real stead 
ment till the 19th of Thermidor. It was however ‘finifhed 
on ‘the firft complementary day. The’ weather ‘was, ‘at 
times, fo tempeftudus, that it rendered the obfervations 
miore'tedious. One-day, in particular, it blowed with fuch 
violence that it difpleced the rules and carried them away, 
tocether with their fupporters, notwithftanding their weight 

a confiderable frition. The obfervers continued to 
firugele againft this obftacle, but at length were obliged to 
yield, andeven to begin again during calmer weather: the 
labours of that day, which amounted to 240 metres. At 
length the labour being repeated, with every poffible care, 
aS under the moft i Rieendble circumftances, the. firft 
meafurement was found to be correét within a millimetre 
ef 240 metres. This aftonifhing conformity may ferve to 
give an idea of the precifion which may be hoped for from 
rules, when employed under favourable circumftances. | At 
the moment when C. Delambre wrote thefe refults, he was 
preparing to return to Paris with Cit. Mechain. Nothing 
therefore remains but fome calculations to be made for de- 
termining the length of a degree of the meridian, in. the 
prefence of the Sed men deputed by different powers 
of Europe to affift in this grand operation. 


MORAL AND POLITICAL SCIENCES. 


Cit. Buache has publithed a general map of Guiana; 
C. Mentelle, an analyfis of his leffons of geography, and 
cofmography, with an eflay on the hiffory of the Hebrews 
C. Koch, affociate, a work entitled San&io pragmaiiea Ger- 
manorum illufirata; and C. Anquetil, an. expofition, of the 
motives of the wars and treaties of France, from the yee 
1648 to 1783. 

Cit. Bouchaud read hiftorical and critical maa ieah 
refpecting. the law Julia mifcella. This law, the object of, 
which was to favour marriage, allowed widows to enter 4 
fecand time into that flate, without leGing ceftain advantages 

attached, 
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attached, either by contraéts or teftamentary difpofitions, to 
their perfevering in a ftate of widowhood. Cit. Bouchaud 
communicated alfo to the clafs refearches on the formation 
of the Roman and municipal colonies. The colonies 
founded by the Romans were called Roman, Italian, or 
Military: but they did not all enjoy the fame rights; andyw 
like political inequality was remarked between the municipity 
which Feftus likewife diftributed into feveral claffes. The 
moft favoured of the municipia was Tufculum, the im- 
habitants of which obtained all the rights of Roma 
citizens. Cit. Bouchaud has written, on the fame fubjeét, 
three other memoirs, to explain the different fyftems of 
magiftracy by which the mznicipia and colonies’ were 
governed. 

In a memoir on the flate of the French marine, at the 
beginning of the 14th century, Cit. Legrand defcribed the 
nayal battle of 1304 between the French and the Flemings, 
a very particular account of which he found in a hiftory, in 
verfe, entitled, La Branche aux royaux lignages, written in 
1306 by William Guiart. This fmall work, confifting of 
fifteen or fixteen verfes, one of the oldeft now extant on the 
hiftory of the French navy, gives a very accurate defcription 
of the naval taftics and manceuvres of that period. Cit. 
Legrand has employed it to make known the different kinds 

of veffels of which fquadrons were then compofed, and the 
manner of fitting them out either for attack or defence. 
From this memoir it refults that, until Francis I, the kings 
of France had no regular navy; and that, in their naval 
wars, they were accuftomed to purchafe or hire privateers, 
ready equipped and manned, or merchant fhips, which they 
manned themfelves and furnifhed with warlike machines, 
This memoir is an extract of a Hiftory of the Arts and Sci- 
ces in France, on which Cit. Legrand has been employed 
for feveral years. He is Sante alfo in a. Hiftory of 
the French Language and Literature: and in both. thefg, 
works 
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works Hie’has made particular ufe of the manufcripts in the 
\piticrtat Library, with the care of which he has been en- 
trated! As feveral of thefé manuferipts contain very curious 
paitifigs in’ miniature reprefenting real inftruments, furni- 
ture, games, dreffes and combats, Cit. Legrand propofes to 
bave accurate drawings made from them, in order that they 
aay be engraved and added to his Hiftory of the Arts. 

» Cit. Anquetil read a hiftorical fragment on Denmark, 
baing an abridgement of ' the Danith Hifdony from the royal 
law in 1660 down to-the prefent time. This royal law has 
been the particular fubje&t of a memoir by Cit. Defales, who 
has. chiefly applied himfelf to examine the part taken: by the 
three orders of the ftate in that famous act. . 
Cit. Defales, in another memoir, gave an analyfis of a 
bbok, printed in 1582, under the following title: Le Mzrouer 
des Frangois, contenant [état et maniement des affaires de 
France, 8c, Le tout mis en dialogue par Nicolas de Mentand. 
The ; real name of the author, according to Lammonaie, is 
Nicolas Barnaud. The choice of the {peakers in this work, 
which confifts of dialogues, is very fingular : they are Cham, 
Sem,, and Japhet, Nimrod, Tubal- We and other perfon- 
ages of the likekind, who. difcufs the affairs of France under 
Henry IL; and who. propofe to convert the bells: into 
money, to fupprefs the order of Malta, and to unite Belgium 
to France. 
~ Cit. Papon read the preliminary difcourfe to a hiftory he 
has undertaken of the French revolution. 

e “Cit: Reederer, in a work entitled L’ Art de favoir ce qu’or 
diten Politique et en Morale, &c. propofes to apply analyfis 
toa great number of queftions. He made the firft trial of 
his’method on that propofed by the clafs as the fubject of a 
prize, viz. What are the inftitutions beft calculated to lay. 
the foundation of morals in a nation? By examining and 
diftinguifhing the diferent acceptations of each of the words’ 
which compofe the above queftion, Cit. Reederer found,) by 
decompofition, that it is fufceptible of 120:different mean 
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ings; and he afterwards determined, by recompofition, t that 
in which it ought to be underftood*. Poe 
Cit, Dupont read two memoirs ; one on the bafes of mo- 
rals; and another on the philofophy of Haller and Bonnet. . 
. Cit. Bernardin Saint-Pierre traced. out, in a. fragment 
entitled Le Matin du Jour de la Mort de Socrate, one of 
thofe immortal examples which may afford ufeful -leffons of 
morality. The accufers of that philofopher, apprehenfive of 
the inconftancy of the Athenians, and fearing the regret, and, 
perhaps, the vengeance that would follow his death, but 
dreading above all his innocence, come and promife him his 
life, his liberty, and honours, if he will acknowledge himfelf 
guilty. When his ironical but folid anfwers deprive them 
~ of all hope of being able to perfuade him by their arguments, 
they introduce his family, and prefent to him his children, 
who wifh to die with him, and with whom he fheds tears. 
Fora moment they fuppofe him overcome, becaufe they fee 
him affe&ted; but he replies to his enemies, ‘‘ I weep for 
joy that I am about to leave behind me children worthy of 
‘their father.” Thefe dialogues, in which the character of 
the perfonages is {crupuloufly preferved ; where Lycon fpeaks 
as a fophift, Anytus as a fuperftitious man, and Melitus as a 
politician, form the firft aé&t of a drama, which Saint-Pierre 
propofes to end with the death of Socrates. 


LITERATURE AND THE FINE ARTS. 


‘Cit. Dupuits read a fecond memoir on the Pelafzi, a na- 
tion of whom fcarcely any thing more is known than the. 
name, and whofe antiquity goes beyond the fabulous ages. 
The author places the origin of thefe people in Egypt; from, 
which he endeavours to fhow that the Pelafgi fpread into 
Lybia as far as the Atlantic ocean, and afterwards paffed 
into Peloponnefus, the Archipelago and Afia. Thefe con+ 
jectures of Dupuits refult from a comparative view. of the 


* Does this propofal fhow a progreflive improvement in literature > or, 
Are the French going back again to the jargon of the {choolmen ?) Ep1r. 
Vor. Il. P religious 
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téligiows worfhip of the Pelafyi, and that of ‘the people “in 
‘Upper Egypt and Ethiopia ; as well as: from the traditions 
and geographical names common to the or iit 0 
the Egyptians, and the Ethiopians. . 4 
“Cit. Langles has already contefted with the Europeans 
the invention of the compafs; of paper, and of printing, in 
order to affign them to the Orientals.: In a new memoir 
on gunpowder he deprives the German monk, .Betthold 
Sehwart%, of the fatal honour of that terrible invention, and 
afferts that it was conveyed to us from the “Arabs, He 
affures us, that they made ufe of it, in 690, at the fiege of 
‘Metea y and he adds, that the Arabs derived it from the 
Indians, among whom it was known in the remoteft anti- 
quity, fince their facred books (the Vedam) forbid the'ufe 
of it in war. Cit. Laneles is of opimion, that a knowledge 
of thefe different mventions might have come ‘to us’ from 
othe Bafton the return of the crufaders. There is an inter- 
vali however, of two centuries between the laft erufade and 
the firfi typographical attempts of Guttemberg in the city of 
Strafbourg about the year 1440. Gunpowder was known 
searlier in Europe than printing ; but it does not appear that 
it was employed ‘there ‘in war before the battle of ‘Creci, 
where the Enelith had fix pieces of carmon. Ifthe eon- 
jeGures of Citizen Langles are well founded; ‘the: Euro- 
peans, at prefent, only carry back to the Eaft knowledge 
which we formerly borrowed from that quarter. Thus 
every thing changes on the face of the globe; the -arts are 
“Jo in one nation to be revived in another; nations: theni- 
felves are effaced and difappear ; and vaft accumulations: of 
“svater covered formerly thofe countries which we ibhabit at 
prefent. All this proves, that the fmall. globe upomewhich 
“we refide is very old; and that to live a century or two is 
nothing. We have fcarcely time to commence our fiudies. 
Cit. Langles read alfo a memoir on the Arabian lite- 
_rature, ‘Eisen ae 
Cit: Bitaubé read a memoir entitled Des Jugemens a: 
eet guelguc: 
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aguelques: Philofophes de T Antigquité fur les Republiques an- 
‘ciennes, Second part. In this fecond part the author con+ 
fines himfelf to an| examination of the opinions of Xeno- 
phon and Ifocrates teipadlng the republics of Sparta and 
Athens. 

_ Cit. Ameilhon continues his refearches on the art of dye- 

ing among the ancients. His third memoir is particularly 
devoted to an examination of the fubftances from which the 
ancient dyers derived their red colours*., The fearlet red 
was procured from the coccws, which, as far as appears, was 
our hermes. This fmal]l infect is found on the thorny Jeaves 
and tender fhoots of a kind of Quercus ilex or ever-green 
oak, which grows on the ftony hills of Provence. and .Lan- 
guedoc. The purple red, which was called fimply purple, 
-was the moft valuable colour. It was referved for the veft- 
ments of the: firft magiftrates and of emperors: It :was 
extracted from two fmall fea fhell-fith, the Luccinum and the 
murex,| Reaumur found the former on the ‘coafts of Poitou ; 
and Duhamel the latter on thofe of Provence t: 

Cit. Ameilhon read alfo a {hort notice refpe&ing a: Greek 
-manufeript containing a work on the ancient chémiliry, and 
erroneoutly afcribed to Democritus of Abdera.. ) 

C. Camus read a memoir on.a book, which at bottom 
eontains nothing very interefting, as it is only a.bad»roe- 
- mance, written in honour of the emperor Maximilian. I. 
emnder the title of Des bauts Faits d’ Armes et des (Avan- 
odures de Villufire et célébre et belliqgueux Heros et Chevalier dy 
Tewerdank, ou du Grand Penfer. ©. Camus, in: this me- 
moir, examines the queftion, which has been'a fubje& of 
controverfy among the learned, whether this» book was 
printed with engraved blocks of wood, or with nioveabig 


.* For fome curious: information on this fubjeét fee Beckmann’s Hift. of 
Javentions, vol, ii..p.t01. Epit. 


+ On this fubje fee Bancroft’s excellent work upon the Theory ‘of 
Permanent Colours. Epir, 
: ; P2 types, 
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types.» There are ftrong reafons for adopting the —- 
‘hion. i att de 

Cit. Cailhava, pains occupied with the comic art, coms 
municated extraéts from fome ancient Spanifh pieces of 
Calderon de la Barca, entitled Le Purgatoire de St. Patrice, 
Le Diable et le Saint, &c.; and he obferves, that the drama- 
tic authors, who bring upon the ftage in fo agreeable a 
manner ghofts, devils, and monks, have’not the merit. of 
the invention, and only carry us back to thofe coarfe farces 
which difgraced the infancy of the modern theatres. . Cit, 
Cailhava'calls the attention of government to that: noble 
dramatic art, which might and ought to exercife a powerful 
influence over the opinions and manners of civilized »na- 
tions. The ancients had particular magiftrates appointed 
for the purpofe of keeping a watchful eye over the theatres. 
The archons and the ediles were, in all probability, more 
difficult in’ their choice’ of pieces than the direétors -of thofe 
fpetacles at prefent. Dramatic authors did not ‘labour in 
hafte: for pitiful wages... Sophocles and -Menander were: 
crowned in the affemblies of the people, at the’ Olympic 
games; and ‘before the ‘eyes of all Greece. Between: good 
tafte and good morals there is more analogy than’ is gene+ 
rally believed. ‘There is a certain exquifite fenfe of propriety 
which arifes frony a happy difpofition, cultivated by a diberal 
education; and it is of importanee that this fenfe fhould 
never be fuffered to become weak, and that all our-inftitus 
tions, our ufages; and above ail our theatres, fhould tend.to 
firengthen it. } 

Cit. Langles has pablidhed the three firft silo “66 a 
collection of Voyages in Afia, tranflated from different Ori- 
ental and European languages, with a fhort account of the re- 
volution im Perfia, a memoir on Perfepolis, and hiftorieal notes. 

| Cit. Schweighaufen, affociate of the Inftitute, who, has 
already given editions of Appian and Polybius, has juft pub- 
lithed a new one of Epictetus and Cebes. enriched with 
learned notes. 


Cit, 
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Cit. Dupuis has publifhed an abridgment, in one volume, 
of his largg work on the origin of all the different forms 
ef religious worfhip. 
rc THE ROYAL SOCIETY OF LONDON. 
This learned Society held its firft meeting for the feafon 
on Thurfday the 8th of November. 
An abftra& of a paper (read at a former meeting) entitled 
** Experiments to determine the Denfity of the Earth, by 
Henry Cavendith, Efq: F.R.S. and A.S.’’ was read to the 
meeting. Thefe experiments, which are) extremely in- 
genious and interefting, are detailed at full length in 
Part IL. of the Tranfactions for the prefent year. They 
were projected by the late Rev, John Michell, F.R.S:/but 
he did not live to carry them into effect. After his death the 
apparatus ‘came to the Rev. F. J. H. Wollafton, Jackfonian 
Profeffor at Cambridge, who transferred them to Mr. Ca- 
¥endifh. The apparatus contrived for making fenfible the 
attraction of {mall quantities of matter, and which has been 
‘improved by Mr. C. is very fimple: it confifts of a wooden 
arm 6 feet long, fufpended by the middle in an horizontal 
pofition by a flender wire 40 inches long; to each extremity 
is hung a leaden ball about 2 inches in. diameter; and the 
whole ‘is’ inclofed' in a wooden cafe to defend it from the 
wind. 
/.As no more force is required to turn this balance on its 
“éeritre, than is neceflary to twift the flender fufpending wire, 
the fmalleft degrce of attraGtion of a leaden weight or 
“Sweights,’'a few (eight) inches in diameter, brought near to 
thie fmall fufpended ball or balls of the balance, will be fuf- 
ficient ‘to move it fenfibly afide. 
“To ‘determine from’ hence ‘the denfity of the earth, atl 
“that is ‘neceffary is to afcertain what force is required to 
“draw the arm afide through a given {pace, and then to: have 
rééourfe to calculation. 


nes To 


is Royal Society of London. 
_ To prevent any difturbance from currents that might’be 
produced within the box that contained the balance, by even 
the difference of temperature that might be occafionedl by 


~ 


heat being communicated by the bait of the experimenters 

to one fide of it more than another, it was fupported in the 

- iniddle of a clofe room ; the operators, from adjoining apart- 
ments, viewed the operation through holes in the wall by 
means of telefcopes ; and the apparatus had a ftrong light 
thrown upon its two ends (an opening being left at each end 
of the box for the purpofe) by means of two lamps, alfo in 
the adjoining apartments, the rays from which were like- 
w rife made to pafs through holes formed in the wall. 

The two large balls were fufpended from a beam near the 
cieling, which could be moved in an horizontal direétion, 
‘by means of a firing and pulley, fo as to be brought near to 
the. {mall balls of the balance, or made to recede again with- 
out requiring any perfon to be in the room, 

From this defeription it will be eafily feen that, on the 
two large balls being brought near to the two {mall ones, but 
“on ‘oppofite fides of each ‘that their forces may not counteract 
each other, the fall fufpending wire of the balance mutt be 
twvilted by the movements of the arms, occafioned. by at- 
traction, Which carries the fmall towards the large balls ; 
and that the wire endeavouring to, untwift itfelf will again 
‘in ‘its turn ‘carry the fmall balls away from the’ Jarge ones. 
‘Vibrations aré thus occafioned, which would continue a Jong 
time before the fmall balls would fettle between the: firft 
“point ‘of réft and the large balls: but it is notmeceflary to 
wait for” this; an ivory-feale at each end ‘of the: balance 
is enables the experimenters, by means of their telefcopes, 
to fee the two “extreme divifions to'which the fmall balls 
“move in their vibrations, and thus’ to determine the) mid- 
“die point, ° The time neceffary for each erationetgaailp 
noticed. : TEL y he 

It would be impoffible in a fhort. notice to ai ‘alka to 

Mr. 
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Mr. Cavendith’s ingenious experiments, and the calculations 
founded-on them. Thofe who feel themfelves interefted-in 
‘them will haye recourfe to the original account, We thall 
only mention the refult. By a mean of the experiments the 
denfity of the earth comes-out 5°48 times greater than a 
of water. 

By the experiments made by Dr. Mafkelyne on the at- 
traction of the hill Schehallien, the denfity of the earth was 
computed to be only 4{ times that of water, . 

A paper * by Mr. Home was alfo read, containing an ac- 

count of fome experiments made in order to afcertain the 
caufe of the light feen in the eyes of cats and fame other 
animals in the dark. After enumerating the opinions of other 
philofophers, he proceeds to fhew, that when the light was 
perfectly excluded from the room in which the cat was 
placed, the eyes were neyer obferved to fhine; whence he 
eoncludes. that the eye merely colleGts the light diffufed 
through the room. He then relates fome obfervations on 
the ftructure of the optic nerve. -Having diffected the eye 
of a cat juft killed, he was furprifed at finding the retina 
tranfparent. This indyced him, to repeat the experiment 
not only on cats, but alfo.on horfess and always with the 
fame refult, if the retina was examined immediately after 
death. But if this examination was delayed an: hour or 
two, it was opake and whitifh, as defcribed by anatomifts. 
‘The optic nerve, from the retina to the brain, feemed to be 
-compofed of bundles of fibres not parallel to each other, 
but alternately interwoven and feparated, the interftices 
filled with a tranfparent fluid, fo that a tranfverfe fection 
taken’ near the brain was nearly a circle containing about 
40 opake, round fpots; near the eye about 200 of thefe 
fpots, and in the middle about a: mean> between’ .thefe 
numbers.  Thefe-obfervations were es witha Bae algnee 
eet ing about 23 times, - 


‘ 
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326.  Aftronomy 

“At their fecond meeting, on the ves a paper: by: the 
Rev. Mr. ‘Vince on an unufual atmofpherical refraction was’ 
read. —One day laft fummer, direéting his telefcope to» the 
fea, he obferved part of the maft of a cutter (the hull being 
below the horizon), and above it an inverted image of the 
cutter, above which appeared a dire&t image of the fame : 
thefe two images were joined at their hulls; but the point 
of the matt of the inverted i image appeared to be as far above 
the top of the real maft as_ this laft was above the horizon. 
Thefe images appeared and difappeared very fuddenly, fome= 
thing like the beams of the aurora borealis, beginning a 
little above the real objeét, and darting upwards.—The 
learned author, after fuppofing thefe appearances to be occa- 
fioned by atmofpheric ftrata of different denfjties, recom- 
mends it to philofophers to inveftigate this fubjeét; and 
fuggefls the utility of ftationing men provided with telefcopes 
at certain places on the coaft; as by this means he thinks 
velfels and other objeéts might be fometimes difcovered 
long before they would otherwife become vifible. 

On the.gad a paper, by the Abbé Mann, was read, ‘the 
fubftance of which was to fhew, that after havi ing travelled 
feveral tines over Germany he found very few remains of 
voleanos. ‘There was very little interefting matter in’ this 
paper, w hich concluded with an account off ome remarkable 
hail-ftorms, 3 in which flones, or pieces of ice, from half an 
inch diameter to eight pounds weight had fullen. 


“MISCELLANEOUS. 
ASTRONOMY AND GEOGRAPHY. 

The aftronomer Beauchamp, well known by his travels int 
the eat, and formerly grand vicar of Babylon, has rendered 
2 confiderable fervice to geugraphy by his new map of ‘the © 
Black Sea; the exact pofition of which he has determined 
from aftronomical obfervations. » In the year 1981 this ac: 
tive aflronomer went to Bagdad, where he built an obferva- 
tory. ‘In 3787 he determi hed the pofition of. the fouthern 

tr extremity 
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extremity of the’Cafpidn Sea, which before that period had 
been very uncertain, and‘alfo the geographical pofition of 
the ‘cities of 'Cafbine, *Ifpahan, Bagdad, Buffora or Bufra, 
and Gella. In the year 1795 he was appointed conful at 
‘Mafeate in Arabia, by the French republic; and fet out 
from Paris on the gth of June, with fome excellent inftrn— 
ments and a chronometer by Berthoud, which he received | 
from General Calon, direStor of the geographical depdt ; 
but on account of the danger to which French veffels were 
then. expofed, in the Mediterranean, he did not arrive at 
Corfu till the 25th of June 1796; and in the end of O@ober 
reached Conftantinople. In the courfe of his voyage through 
the Grecian Archipelago, he determined the pofition of Pa- 
tras on the 22d of Auguft; of Corinth on the 26th; of Na- 
ples in Romania on the 28th; of the ifland of Specia on 

the 1ft of September; of the ifland of Andros on the_2oth; 
of the ifland of Scio on the 21ft; of Metclino on the 24th; © 
and of the Cape ofthe Janiffaries, in Natolia,’ on the 27th; 
&c. Between Corfu and Conftantinople’ alone he’ deter- 
mined the geographical pofition of twenty-fix places; and _ 
by thefe means rectified the uncertain extent from weft to 
eaft of the Lepantine gulf, By the chronometer he found the 
longitude of Patras to be 39° 41/15; and’ that of Coritith 
40’ 48! 15!’, confequently their difference of longitude 1° 7) 
At Conftantinople Citizen Aubert-Dubayet was obliged to 
negotiate a long time with the Porte before he could obtain 
permiffion for Cit. Beauchamp to explore the coafts of the 
Black Sea. For the greater fecurity, he hoped to obtain a 
Rirlan-kiche, that is, a {mall veffel belonging to the Captain 
Pacha ;, but after a great deal of trouble he could procure 
onlya firman. In the year 1780 the Turks ventured to per- 
mit the then French ambaffador, Count Choifeul-Goufer, 
‘to caufe obfervations to be made on the coafts of that fea; _ 

but Achilles Tendw*, the aftronomer fent thither for thaa 
ws purpofe, 

* Achilles Tenda was the younger brother of the unfortunate Pierre 


Marie Tendu, guillotined at Paris on the a&th of December 1793, at the 
age 
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parpofe, was obliged to return, without haying accomplithed 
the objet of his miffion.. This circumftance, was,. u1 part, 
owing to the jealoufy of the Ruffians and other, European 
Powers; and befides, the French had then left two friends, 
men of confiderable intelligence, viz. the Vizier Halil Pa- 
cha, who: eftablifhed a {chool for artillery and engineering, 
and caufed the beft French works. on thefe fubjeéts. to be 
tranflated into the Turkith language, but who was beheaded at 
Fenedos ;, and the Vice-Admiral Captain Bey, who. poflefled 
a great miany afironomical and, nautical. infiruments, and 
‘who caufed Cit. de Lalande’s, abridgement of his afironomy, 
* to be tranilated into the Turkith language, but who was alfo 
decapitated in O&ober 1787. Cit. Beauchamp, however, 
was more fortunate, as he arrived on the 26th of June 1797 
at ‘Trebifonde ; and, without any impediment, was, enabled 
to determine the exact, pofition ofa great many points of 
the Black Sea. He found the latitude of Sinope ta be 42° 2’, 
inftead of 41 as it is laid down even in the beft maps ; fo 
that the very uncertain breadth of this fea, between Cape 
Karadaé and Cape Indgé, which was reckoned to be 63 
French leagues, appears to, be no more than thirty-feven 
leagues. The longitude of Trebifonde he found to be 
57° 16° 15”. According to a Turkifh map of the Black 
Sea, printed at Conftantinople in the year of the Hegira 11 355 
that is 1724 of the Chriftian era, there is an error of half, & 
degree of longitude in the pofition of this city ;, and in the 
map, of the Ruflian empire, publithed in 1776 by Trefcot 
and Schmid, thiserror extends to.a degree and ahalf. The 
calculation of the Jefuit P. de Beze_ is totally falfe, and too 
great by 72 degrees. Wemay, therefore, form fome idea of 
the fiate of geography in Turkey, and of the important fer- 


‘age of forty-eight. The latter is better known under the name of Le-. 
‘brun, and who for fome time held the office of minifter for foreign af- 
“fairs. His firft occupation, however, was that of an aftronomer; for’ 
he affsfled Caffini LEI. and IV. in the Obfervatory at Paris till the year 
3775, and mftruéicd im aftronemy his brother Achilles, who, died at 


Conftantinople in 1787, at the age of twenty-eight. 
WlEER 
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yices rendered ‘by Cit. Beauchamp to that ufeful ference, 
He was accompanied by Charles Hyacinth Receveur, his pax 
pil, who, though only feventeen years of age, was an accu 
rate obferver and an able ealeulator#, On the 4th of Sep- 
tember they returned to Conftantinople ; and on the 20th of 
O&ober fet out for Bagdad. M. Beauchamp, befides ihe 
fervices he rendered to geography and aftronomy, tranimitted 
to the National Mufeum at Paris a great many plants, 
feeds and infects; and to the literary clafs of the National 
Tnftitute a number of unknown ancient Greek infcriptions, 
He found the variation of the magnetic needle at Conftanti- 
nople to be 12° 33/5 and at. Trebifonde 8° 14’. 


CONVERSION OF IRON INTO CAST STEEL. - 


A new method of preparing caft fteel has been lately ane 
nounced in France by Cit. Clouet. His procefs is as follows : 
Take fmall pieces of iron, and place them in layers in a crn- 
cible with a mixture of the carbonate of lime. ‘Six parts of 
the carbonate of lime, that is chalk, marble, limeftone, and 
in general all calcareous fubftances, and fix parts of the earth 
of pounded Heffian crucibles muft be employed for 20 paris 
of iron. This mixture muft befo difpofed that, after fufien, 
the iron may be completely covered by it, fo as to be kept 
from coming into contaé with the atmofphere. The mix- 
ture is then to be gradually heated, and at laft expofed toa 

“heat capable of melting iron. If the fire be well kept up, an 
hour will generally be found fufficient to convert two pounds 
‘of iron into excellent and exceedingly hard fteel capable of 
being forged, an advantage not poffefled by feel procured in 

“the common manner. 


EXTIRPATION OF THE SMALL-POX. 


M. Lenz, Profeffor at the Inftitute of Education of Schnep- 
fenthal near Gotha, known by his Travels through Sweden, — 


* This young man died fince at Aloppo,on his way to Bagdad. Eprr. 
, has 
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has. been employed for twelve years in collecting every. thing 
that the phyficians of different countries have written for ¢ or 
again{t the total extirpation and annihilation of the fmall- 
pox by means of police regulations. He propofes to publith 
a work, in which he will give the refult of his refearches on 
_ this fubjeét, and on the poffibility of the attempt, and will 
pay great attention to ftate with accuracy as many faéts as 
poflible. In the German Journals he invites all thofe who 
have at heart the happinefs of mankind, to point out to him in 
a precife manner, either fuch faéts 2s have come within their 
own knowledge, or paffages in books of travels which con- 
tain an account of meafures that have been taken by the 
order of governments, or only by individuals, among polifhed 
or favage nations, at any period, or in any country, by which 
this terrible contagion has been either removed or entirely 
checked. 


A NEW PROCESS FOR FORMING THE UNGUENTUM 
HYDRARGYRI. 


As the procefs of combining mereury with hog’s lard 
is well known to be tedious, and to require a confiderable 
time, the following method of fhortening it has been an- 
nounced by Gattling in his Ta/chen-Buch fir Scheidkun/ller 
for the year 1798. “This procefs, fays he, can be ipeedily 
performed by the addition of a very fmall quantity of the 
flowers of fulphur. For a mixture of two ounces of hog’s 
Jard and fix drachms of quickfilver, it will be neceffary t6 
employ only fix grains of the flowers of fulphur, and the 
procefs will be cqampleted in a few minutes: 1 do not fee, 
adds M. Gottling, that fo {mall a quantity of the flowers of 
fulphur can hart the effect of the mixture, and’ am of 
opinion that this prefcription may be of eonfiderable ‘ule in 
ov bacig t St] 2B is 
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On Mr. Cantwricut’s Invention for rendering the. P; ons 
of Steam Engines tight by metallic Parts, without Pack- 
hag or ‘Leather. 


To Me. TILLOCH. 
‘Sr R, % Richmond, Nev. 10, 1798. 


_ MY next door neighbour Mr. A. R. haying requefted 
Mr. Nicholfon* to give his opinion on Mr, Cartwright’s 
new method of packing fteam engines, and Mr. Nicholfon 
haying, in confequence, given a much lefs favourable judg- 
ment on the merits of the invention than that which ap- 
peared in the firft number of your Magazine, I fhall be 
much obliged if you will examine what he has advanced, 
and ftate in your next number, whether you think his objec- 


tions well founded, &c. 
Your conftant reader, 


No one will withhold from Mr. Nicholfon the tribute of 
praife, to which the numerous fervices he has rendered and 
ftill continues to render to feience fo juftly entitle him; nor 
avill it any way diminifh his acknowledged merit, fhould it 
be fhown that the opinion he has delivered on Mr. Cart- 
wright’s invention is founded on erroneous principles. Mr. 
N. has miftaken the conftruction of the pifton, deferibed 
another, and then endeavoured to fhow that triangles will 
not fit.a cylinder, nor a wafer occupy the diameter of a mill- 
ftone. Thefe are-not his words; but-they are the fair infer- 
ence.from his mode of expreffion, as we fhall fee* imme- 
diately, But firft we fhall briefly ftate how the. pifton js 
really conftruéted. Two metal rings are ground, by means 
well known to good mechanies, into the cylinder, fo as 40 fit 
it as perfeétly as art and induftry can make them—that is, 
fowell that no fteam can pafs between them and the cylinder : 
their upper and under fides are alfo ground perfectly flat, and, 


. * See Mr, Nicholfon’s Phil, Journ, vol. i's p, 264. 
‘ though 
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though not abfolutely neceffary, for the greater fecurity 
two other rings are fitted to the infide of thefe. On the 
upper rings is placed a plate of metal, alfo ground perfeétly 
flat, and of fuch a diameter as almoft to fit the cylinder: 
a fimilar flat plate is placed below the under ones; and the 
two plates with the rings between are attached to each 
other by meatis of the pifton rod that paffes through them. 
Ttis plain then, that fuippofing neither the outfide rings nor 
the cylinder to be able to wear one another, fuch a piftor 
would remain fteam-tight+ but as conftant fri€tion mutt in- 
evitably tend to widen the cylinder and diminith the dia- 
meter of the rings, the pifton after fome time would ceafé 
to fit, if a contrivance had not been fallen upon to remedy 
the evil. The rings are each of them cut into three pieces ; 
and, in cutting them, fuch a portion of the metal is taken 
away as to leave room to introduce, between two of the pieces, 
afpring in the form of the letter V, the open end of which is 
placed outwards, almoft clofe to the circumference ; by whiclt 
means the two pieces againft which the two fides of the {pring 
att, are prefiled, a the dire&tion of the circumference, againtt the 
ends of the third piece; fo that the three pieces are thus kept fo 
uniformly in contaé& with the cylinder, that the longer the ma 
chine is worked the better the rings mufi fit. ‘Yoprevent fteam 
from paffing through the cuts in the rings, the folid partsof the 
upper rings are made to fall upon ‘the divifions and fprings 
of the under ones. This is the method: contrived by Mr. 
Cartwright for making his pifton fit; which will be clearly 
underftood by looking-at Plate I. Vol. I. of this Magazine. 
df he had left it to <¢ a very moderate portion of mechanicak 
knowledge to fuggeft the manner in which the pieces might 
be made to recede outwards,, by means of fprings,’”” it might 
perhaps have been propofed to. make fuch {prings aét from 
the centreon the circumference: im that cafe, the preffure 
of the diferent parts of each ring could never have beer 
made)uniform, and the machine would foon: have workéd 
itfelf into inequalities, inftead of working itfelf more true. 
If 
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Uf othe pifton was made ofa Janger or Jefs diameter than 
the cylinder, and this difference was endeavoured to be acs 
comrodated by means of {prings, then Mr. N.’s objections , 
to this’ part would be well founded: in the former cafe the 
pieces of the rings would only touch the cylinder. at their 
extremities, and im the latter only in their middle—6 points 
only would be in contaét. But if we fuppofe the pifton rings 
of a larger'diameter [how came Mr. N. to think of fuch an 
abfurdity?]—let us at once fuppofe their diameter equal te 
that of the earth—each portion then would not differ fens 
fibly from a ftraight line. This however is only faying, that 
if Mr. Cartwright attempt to make a triangle fit a cylinder 
by means of. fprings, he will fail: fo he would alfo if he 
fhould. with half an inch endeavour to fill a mile. Mr. ©. 
does not propofe making any other: figure or dimenfion, fit 
his cylinder but its own; and has devifed a mean by which 
it muft, when once fitted, continue fo. 
-- Mr. Nicholfon is till more unfortunate: in his fecond: ob 
jection. “ When,” fays he, ‘a: great preffure, fuch, for 
exumple,-as the re-aétion of a colunm of 100 feet of water, 
comes tobe exerted upon the face of this apparatus; ‘the 
plates or pieces of thefe rings may be nnagined to be con- 
fined in a-vice. The preffure of fuch a column will amount 
tO) more than 40 pounds upon every fquare inch. “Whence 
we may conclude, either that they would not move satfall 
fiovitward, he means, againft the cylinder], or that the-foree 
ofthe fprings mutt be fuch as greatly to load the work with 
fridtion.””———If fuch a re-action could poffibly take place:in 
Mr: Cartwright’s fteam engine as would at one and the fume 
timeclay a force equal to 40:pounds per fquare inch.wpon both 
fedesof the piflon, it would be indeed in a vice; but not fuch 
a one as would caufe friction from the action of the fprings; 
for: this vice would keep the pifton at reft—it would neither 
afeend nor defeend. . But every one acquainted with mecha- 
nics mult, know, that, to make a well-conftructed fteamwen- 
‘ gine. 
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gine work, the preffure muft aé only.on one fide of the piftort 


at atime! 

In Mr. C.’s engine, the pifton is not intended to adapt it~ 
felf to inequalities in the cylinder; all inequalities are firft 
removed. In the working, the pifton afcends in vacuo, by 
the momentum communicated to the fly-wheel; therefore 
at that time ¢here is no preffure on either the upper or under 
fede of the pifton, and the {prings are in full aétion, prefling, 
lightly and uniformly, the whole circumference of the rings 
againit the cylinder, When the pifton reaches the top of 
the cylinder it raifes the fteam valve; and the fteam then 
entering acts only on the upper furface of the pifion, and 

forces it to defcend ; but, condenfation having taken place 

below the pifton, the whole under {pace is a vacuum, more 
or lefs perfect, and therefore there can be no re-acting 
power to perform the office of the vice! : 

Whether this contrivance will anfwer for pumps and 
other hydraulic apparatus, is not the prefent enquiry. It 
will be time enough to give an opinion on that point when 
we fee what mode of conftruction may be ufed in fuch an 
application of the invention. A..T. 


ERRATUM. 


In our laft Number, page 111, in the Recipe for preparing 
oxygenated Ointment, for Nitric Acid 3ij read 3ij. 
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I. Account of a remarkable fiery. Meteor. feen in-Gafcony on 
the 24th of July 1790; by Ms Baunin,. Profeffor-of 
Philofophy at Pau.. With. fome .Odbfervations on: Fire- 

Balls, and Shooting-Stars, by Profeffor CHLADNI ‘at 
Wittenberg. _ From’ Magazin fir das Neuefte aus der 
Phyfik, 4y Profeffar Voicr. Vol. XI. 

Aso UT half an hour after ten o’clock,on Sunday 

evening, July 24, 1790, as I was walking in the court of 

the caftle of Mormes, along with M. de Carrits Barbotan, 

the atmofphere being perfectly calm and ferene, and not a 

cloud to be feen, we found ourfelves furrounded, all of, a 

fudden, by a whitifh clear light, which obfcured that of "tie 

moon, though the latter fhone with great luftre, as it wanted 


‘only thirty hours of being at the full. On looking upwards we 


obferyed, almoft in our zenith, a fire-ball of alarger diameter 
than the moon. It had behind it a tail, the length of 
which feemed to be equal to about five or fix times the 
diameter of the body: at the place where it was conneéted 
with the body it had about the fame breadth, and decreafed 
gradually till it ended in a point. The ball and the tail 
were of a pale white colour; but the point of the latter was 

Vou.il, —— Q: almoft 
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almott as red as blood: The direétion of this meteor, whicks.. 


proceeded with great velocity, was from fouth to north. 
Scarcely had we looked at it for two feconds when it 
divided itfelf into feveral portions of confiderable fize, whiclr 
we faw fall in different directions, and almoft with the fame 
appearance as the burfting ef a bomb. All thefe different 
fragments beeame extinguithed in the air, and fome of 
‘them, in falling, afumed that blood-red colour which I had 


obferved in the point of the tail, It is not improbable that 


all the reft may have affumed the fame colour; but I re- 
marked only thofe which proceeded in a direétien towards 
Mormes, and which were particularly expofed to my view. 

About three, or perhaps two minutes and a half after, F 
am not certain which, as I was not reflecting upon what 
might be the confequences, and therefore did not look at 
my watch, we heard a dreadful clap of thunder, or rather 
explofion as if feveral large pieces of ordnance had beer 
fired off together. The concuffion of the atmofphere by 
‘this fhock was fo great that we all thought an earthquak¢ 
had taken places The windows fhook in their frames, and 
fome of them, which probably were laid-to and not clofely 
“fhut, were thrown open. We were informed next day, that 
“in fome of the houfes at Houga, a fmall'town about half ’s 
‘nile diftant from Mormes, the kitchen utenfils were thrown 
‘from the fhelves, fo that the people concluded there had 
‘been anearthquake. But as no movement was obferved in 
‘the ground below our feet, Iam inclined to think that all 
‘thefe effects were produced merely by the violent concuffion 
“of the atmofphere. 

We'procceded into the garden, while’the noife fill con- 
tinued, and appeared to be in a-perpendicular direction above 
“us. Some time’after, when it had ceafed, we heard a hollow 
noife, which feemed to rell along the ‘chain of the Pyrenees, 
jn echoes, forthe diftance of fifteen miles. It continued 
‘about four minutes, becoming gradually more remote, and 
‘always weaker ; and at the fame time we perceived a ftrong 


‘f{mell of fulphur. ‘While. 


fal 
f 
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While we were endeayouring to point out to fome perfons 
prefent the place where the meteor had divided itfelf, we 
obferved a fmall whitifh cloud, which arofe perhaps from 
the vapour of it, and which concealed from us the three ftars 
of the great bear lying in the middle of thofe forming the 
femicircle. With fome difficulty, however, we could at 
laft diftinguith thefe ftars again behind the thin cloud. 
There arofe, at the fame time, a frefh gentle breeze. 
From the time that elapfed between the burfling of the 
ball and the explofion which followed, I was inclined to 
think that the meteor was at the height of, at leaft, feven 


_ or eight miles, -and that it fell four miles to the north of 


Mormes. The latter part of my conjecture was foon con- 
firmed, by an account which we received, that a great ma- 
fy ftones had fallen frem the atmofphere at Juliac, and in 
the neighbourhood of Barbotan. One of thefe places lies 
at the diftance of about four miles to the north of Mormes, 
and the other at about the diftance of five to the north- 
north-wett. ‘ 

M. de Carrits Barbotan, who was at Juliac two days 
after, confirmed to us the truth of this circumftance ; and 
it appeared from the accounts of feveral intelligent perfons,. 
highly worthy of credit, that the meteor burft at a little 
diftance from Juliac, and that the ftones which fell were 
found lying in an almoft circular fpace, about two miles in 
diameter, They were of various fizes. I have not heard 


of any houfes being damaged, though fome-of the ftones fell 


in courts and gardens. In the neighbouring woods fome 
branches were found broken and torn by the falling of the 
ftones, which as they defcended made a ftrong whiftling 
noife that many perfons heard. I was told alfo by people 
of refpectability, that as the meteor proceeded in its courfe 
they heard a rufhing noife and fnapping, like that of elec- 
trical {parks; which appears to me very natural, though 
thefe were heard neither by myfelf nor M. de C. Barbotan. 

Qz | Some 


‘js not furprifing, when we confider the great diftance. It 
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Some flones were feen to fall, which, when found, weighed 
18 or 20 pounds, and which had funk into the earth from. 
two to three feet. Iwas told alfo that fome were found 
which weighed 50 pounds. M. de C. Barbotan procured 
one weighing 18 pounds, which he tranfmitted to the Aca- 
demy of Sciences at Paris. I examined a {mall ftone which 
was brought to me, and found it very heavy in proportion to 
its fize: it was black on the outfide; of a greyifh colour in 
the infide, and interfperfed with a number of fmall fhining 
metallic particles. . On firiking it with a piece of fteel, it 
produced a few fmall dark red fparks, not very lively. A 
tmineralogift, to whom a like piece of ftone from the fame 

neteor was fhown at Paris, defcribed it as a kind of grey, 
flag mixed with calcareous fpar, the furface of which exhi- 
bited vitrified, blackifh calx of iron. Iwas told alfo that 
fome ftones were found totally vitrified. 

This meteor was feen at Bayonne, Auch, Pau, Tarbes, 
and.even at Bourdeaux and Thouloufe. I learned that in 
the laft-mentioned place it excited no great attention; which 
appeared there only fomewhat brighter than thofe fhooting 
ftars which are feen from time to time; and after it burft, © 


- there was heard a hollow report almoft like a diftant clap of 


thunder. 

Had ‘it been accurately obferved at Auch and Pau what 
ftars were ebfeured by the vapour that arofe from the burfting 
of the metebr, the real height of it might have been thence 


© determined with precifion. 


Such, fays’Profeffor Chladni, is the account given by 
Baudin of this meteor; the phenomena of which he endea- 
vours to explain from accumulations in the upper parts of 
the atmofphere. 

According to all the obfervations hitherto made with any 
accuracy ow fire-balls, the’ height at which they were firft 
perceived was always very confiderable;. and by comparing 
the 
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the angles under which they were feen from different points, 
often 19 German miles, and even more; their velocity, for 
the moft part, feveral miles in a fecond; and their fize al- 
ways very great, often a quarter of a mile and even more in 
diameter. They were all feen to fall moftly in an oblique 
direction: not one of them ever proceeded upwards. All 
ef them have ‘appeared under the form of a globular mafs, 
fometimes a little extended in length and highly luminous ; 
having behind it a tail, which, according to every appear- 
ance, was compofed of flames and fmoke. All of them burft 
after they were feen to move through a large fpace, fome- 
times over feveral diftricts, with an explofion which fhook 
every thing around. In every inftance where there has been 
an opportunity of obferving the fragments that fell after they 
burft, and which fometimes have funk to the depth of fe- 
veral feet into the earth, they were found to confift of feo- 
rious maffes which contained iron in a metallic or calcined 
ftate, pure, or elfe mixed with different kinds of earth and 
fulphur. All the ancient and modern accounts, written 
partly by naturalifts and partly by others, are fo effentially 
fimilar, that the one feems to be only a repetition of the 
other. This conformity in accounts, the authors of which 
knew nothing of thofe given by others, and who could have 
no intereft in fabricating fimilar tales, can feareely have 
arifen from accident or fiction, and gives to the related facts, 
however inexplicable many of them may feem, every degree 
of credibility. In my eflay on the mafs of iron found by 
Profeflor Pallas in Siberia, and others of the like kind, and 
Several natural phenomena therewith connected *, I have 
collected the principal obfervations made on fire-balls and 
the falling of ferruginous fcorious maffes obferved at the fame 
time, and have given a kind of explanation, which, how- 
ever romantic it may feem, yet agrees better, in my opinion, 
with the facts hitherto obferved than any other, and is con- 
trary to no law of nature hitherto known. Some critics, as 

* Sce the Philofophical Magazine, Vol, 11. p. a. 
Q3 well 
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well as others, have ridiculed my fingular by ypothefis; Or 
condemned it altogether; but no one has yet confuted my: 
principles, or given any other explanation that correfponds 
fo well with facts, On the other hand, I could mention 
feveral naturalifts, who, as I know from their own mouths, 
agree with me in the effential parts of my explanation, did 
Ii not confider it improper to bring them thus forward to 
public notice without their exprefs permiffion. The ftrong- 
eft objection made to my affertions is, that fuch a mafs, 
from fuch a prodigious height, would not fink to the depth 
of a few feet, but to the centre of the earth. This affertion; 
however, contradicts itfelf; becaufe fuch a mafs is not folid, 
as may be concluded from the variation of its form fo often 
remarked, and the increafe of its fize till it at lencth burfts ; 
but confifts of foft and elaftic fluids, which, probably being 
expanded by the heat, extend to a monftrous globular form ; 
is then fupported by the atmofphere, and lofes the greater 
part of its gravity. To this may be added, that a foft tough 
mafs, which befides falls in a very oblique direction, would 
not in general fink fo far into the earth as a folid mafs that 
falls in a perpendicular direétion. 

The above-defcribed meteo? feems, in every point of view, 
to.confirm my method of explanation as much as if it had 
abfolutely taken place for that purpofe. This much, at any 


rate, is proved, that all the phenomena which accompany . 


fire-balls, as well as the falling of maffes of ferruginous 
earth and fulphureous mafles, Gitersea at the fame time, 
cannot be explained from accumulations in the upper regions 
of the atmofphere, as it can hardly be fuppofed that fuch 
grofs fubftances could float or be diffolved in fo rarefied air 
at a height of 20 German miles, fo as to be colle&ted and to 
unite into monftrous maffes. As we are acquainted with 
no power which is able to force fuch large bodies to fo con- 
fiderable a height, and then to give them an oblique move- 
ment downwards, and fometimes almoft horizontal, with a 
velocity which is equal to that of the planets in their orbits ; 

and 
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“and_as no fuch mafs has ever been feen to afcend; they ap- 
’ “pear not to be terreftrial, but cofmical bodies. Should this 
not be admitted, it is much to be wifhed that fome other 
perfon might give an explanation confiftent with the ob- 
ferved facts; and that more attention than has hitherto been 
beftowed, were paid to the obfervation of fire-balls and 
fhooting ftars; as for example, that obferved on the 8th of 
March 1796 in Lufatia, and in fome parts of Saxony and 
Brandenburg. 

Shooting ftars are perhaps meteors of the fame nature as 
thofe ielefeopie fparks of light obferved by Mr. Schroter, 
and may be different from fire-balls only in this, that they 
moye at a much greater diftance from our earth, and that 
they do not fall, but only occafion a tranfient luminous ap- 
pearance in their paffage through the upper regions of the 
atmofphere. 

I fhall here mention an idea which dees not proceed from 
mytfelf, but from a very intelligent aftronomer, that fhoot- 
ing ftars might be employed to determine the difference of 
two meridians. Two or more aftronomers, refiding at fome 
diftance from each other, might agree to make obfervations 
on fhooting ftars, which appear almoft at all times, when the + 
weather is clear, in fome part of the heavens, not with in- 
firuments, but merely with the naked eye; and to remark, 
not only the time of their appearance, but alfo their appa- 
reut courfe; and from the difference of the times of feeing 
thefe fhooting ftars, the difference of the meridians of the 
places might be determined; and from the difference of thejr 
apparent courfes, their real height and real courfe might be 
difcovered, 
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Il. Account of a fingular Inftance of Atmofpheric Refraéion, 

_ Ina Letter from WitLiaM Latuam, E/g. F.R.S. and 
AS, to the Rev. HENryY WHITFIELD, D.D. F.R.S. 
and A.S. From the Philofophical Tranfactions of the 
Royal Society of London, 1798. 


DEAR SIR, - Haftings, Augnft 1, 1797. 


On Wednefday July 26, about five o’clock in the after- 
noon, while I was fitting in my dining-room at this place, 
which js fituated upon the Parade, clofe to the fea-fhore, 
nearly fronting the fouth, my attention was excited by 
a number of people running down to the fea-fide. Upon 
enquiring the reafon, I was informed that the coaft of 
France was plainly to be diftinguifhed by the naked eye, 
I immediately went down to the {hore, and was furprifed to 
find that, even without the affiftance of a telefcope, 1 could 
very plainly fee the cliffs on ‘the oppofite coaft; which, at 
the neareft part, are between 40 and 50 miles diftant, and 
are not to be difcerned, from that low fituation, bv the aid 
of the beft glaffes. They appeared to be only a few miles off, 
‘and feemed to extend for fome leagues along the coaft. I 
purfued my walk along the fhore eaftward, clofe to the 
water’s edge, converfing with the failors and fifhermen upon 
the fubjeét. They, at firft, could not be perfuaded of the 
reality of the appearance; but they foon became fo tho- 
roughly convinced, by the cliffs gradually appearing more 
“elevated, and approaching nearer, as it were, that they 
pointed out and named to me the different places they had 
been accuftomed to vifit ; fuch as the Bay, the Old Head or 
Man, the Windmill, &c. at Boulogne; St. Vallery, and 
other places on the coaft of Picardy; which they afterwards 
. confirmed when they viewed them through their telefcopes. 
Their obfervations were, that the places appeared as near as 

if they were failing, at a fmal] diftance, into the harbours. 
. ‘ Having 
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Having indulged my curiofity upon the fhore for near an 
hour, during which the cliffs appeared to be at fome times 
more bright and near, at others more faint and at a greater 
diftance, but never out of fight, I went upon the eaftern cliff 
or hill, which is of a very confiderable height, when a moft 
beautiful feene prefented itfelf to my view; for I could at 
once fee Dengenefs *, Dover cliffs, and the French coatt, 
all along from Calais, Boulogne, &c. to St. Vallery ; and, as 
fome of the fifhermen affirmed, as far to the wefiward even 
as Dieppe. By the telefcope, the French fifhing-boats were 
plainly to “be feen at anchor; and the different colours of 
the land upon the heights, together with the buildings, 
were perfectly difcernible. This curious phenomenon con- 
tinued in the higheft fplendour till paft 8 o’clock, (although 
a black cloud totally obfeured the face of the fun for fome 
time,) when it gradually vanithed. 

Now, Sir, as I was affured, from every inquiry I could pof- 
fibly make, that fo remarkable an inftance of atmofpherical 
refraction. had never been witneffed by the oldeft inhabitant 
of Haftings, nor by any of the numerous vifitors (it hap- 
pened to be the day of the great annual fair, called Rock- 
fair, which always attracts multitudes from the neighbour- 
ing places), I thought an account of it, however trifling, 
would be gratifying to you. 

The day was extremely hot (68° at 10 A.M. 76° at 5 
P.M.). I had no barometer with me, but fuppofe the 
mercury muft have been high, as that and the three pre- _ 
ceding days were remarkably fine and clear. To the beft 
of my recollection it was high water at Haftings about two 
o'clock P.M. Nota breath of wind was ftirring the whole 


* The cape of land called Dengenefs, which extends nearly two miles 
into the fea, and is about fixtcen miles diftant from Haftings, ina right 
line, appeared as if quite clofe to it; as did the fithing-boars and other 
veffels which were failing between the two places: they were likewile 


magrified to a great degree. L. 
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of the day; but the fmall pennons at the maft-heads of the 
fifhing-boats in the harbour were in the morning at all 
points of the compals. 

I was a few days afterwards at Winchelfea, and at feve- 
~ gal places along the coaft; where I was informed the above 
phenomenon had been equally vifible. 


Il. Defeription of the Equus Hemionus or Dfhiggetai of the 
Eaflern Deferts of Middle Afia. By Profeffor PAULAS. 
From-Neue Nordifche Beytrage, Vol. I. r 

[Concluded from paze 121.] 


Tue covering feafon of the dfhiggetai falls towards the 
riddle or end of Auguft; and about this period Mefler- 
fchmidt obferved in a female, which he diffected, a foetus 
-not larger than a moufe. They caft their young in the 
fpring, and generally have one foal at a time. When the 
young attain to the age of three, they are equal in fize 
to the old ones, and are fit for procreation, as I was af- 
fured by the inhabitants of thofe countries, who often had ° 
an opportunity of killing and examining thefe animals. 

The males when they fight bite each other, like the com- 
mon wild horfes. The dthiggetai fights alfo with its heels, 
as was obferved in a foal which had been caught, and 
which, a few years before my arrival in Dauuria, was kept 
there by one of the Coffacks; but it continued alive only a 
fhort time. The hair of the dfhiggetai in winter is almoft 
of a pale ifabella yellow colour, about an inch and a half 
Jong; a little rough on the back, as was the cafe in the foal 
of a wild horfe, which I have already defcribed *, and equally 
foftand tender. Skins covered with winter hair of this kind 
T have found among the Tungufians. The female, how- 
ever, which I procured in Dauuria, at the end of the month 


* See Pallas Rrijz, vol. iii. p. 509, Plate VEU. 
of 
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of May, had at ‘that period loft almoft all its winter hair, 
though the Tungufian horfes ftill retained theirs. The 
fummer hair of this female was uncommonly fmooth and 
pretty; and I never found it much longer on the fkins of 
animals fhot far later im the feafon. The colour eafily be- 
comes paler; and on the fiuffed hide of the female, which I 
have defcribed, and which is preferved in the cabinet of na- 
tural hiftory at Peterfburgh, the fummer hair, partly by the 
preparation the hide has gone through, and partly by the 
effets of the fun, has been totally bleached to a dull ifa- 
bella colour, which appears lighter than the common wins 
ter hair, 

The above female was about three years old, and was 
thot on the 26th of May O.S. 1772, in the neighbourhood 
of Tareinoor, in the country of the Tungufians. As the 
{pring heats had then commenced with great violence in ~ 
thofe diftriéts, the animal, at Kuluflutai, where it was kept 
for me, had already begun to putrefy on the 28th, and ex- 
pofed me to a very difagreeable piece of labour, efpecially in 
a barren region, where I was obliged to diffeét it without 
any affiftance, The figure (Plate V.) done from a drawing 
made before the diffection, is fo accurate, that I was never 
better fatisfied with any reprefentation of an animal. The 
dfhiggetai cannot, therefore, be any longer confidered among 
the doubtful animals, and its defcription is as follows : 

In fize and figure it has a great refemblance to a middle- 
fized mule ; but it excels the mule in the beauty and deli- 
cacy of its make. The head is larger than that of a horfe, 
and more compreffed at the fides ; the forehead is perfectly 
flat, and runs downwards with a {mall angle towards the 
muzzle. The fides of the head are alfo flat, efpecially where 
the broad part of the jaw-bones lie, and where the head has 
the greateft thicknefs. On the other hand, the throat, be- 
tween the broad parts of the jaw-bones, is hollow. 

The lips, particularly the upper one, are thick and flabby ; 
thinly covered with hair, and black on the edges, which are 


befet 
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befet with {tiff grey briftles, crooked and bent downwards. 
The corners of the mouth are covered with foft hair on 
the infide; and the inner fide of the cheeks is covered 
with fine blackifh glands. The number of the teeth amounts 
to thirty-four; fo that this animal has two -lefs than the 
horfe. The fore-teeth are fix ; the four middlemoft of which, 
in the above-mentioned female, had not yet been changed ; 
they were of a conical form marked with a fmall furrow ; 
and the fide ones were obliquely blunted, and preffed towards 
thofe in the middle. The fituation of the fore-teeth is the 
fame as thofe of the horfe, ftanding perpendicular in the 
upper, and obliquely in the under’jaw. I found the eye- 
teeth neither in this female, nor in the fkull of a ftallion, 
which had been fhot a little before, and brought to me by 
the Tungufians; but I obferved in the upper jaw of the 


former, at a mean diftance between the fore and jaw teeth, 


a trace as of a focket for a tooth. The jaw-teeth were like 
thofe of the horfe ; but on each fide above, as well as below, 
there were only three fully grown, beyond which the fourth 
was juft beginning to appear. I founda fifth in the before- 
mentioned fkull concealed within the focket. Of the latter, 
Mefferfchmidt, {peaking of the fkull of a fiallion, makes no 
mention. In the palate I counted feventeen broad wrinkles, 
of which, thofe before were flatter, and thofe behind higher 
and broader. 

The nottrils, as in the horfe, are wide, blackifh on the 
infide and edges; but under the noftril, on each fide of the 
cartilage, there is an excrefcence like a large round wart, 
which is to be found neither in the horfe nor the afs. The 
muzzle is interfperfed with long blackith briftles, the longeft 
of which, about two inches in length, are found on the 
under lip, and on the outfide of the nofirils. 

The eyes are of a moderate fize, and, with their Jongeft 
diameter, fland in the head obliquely. The edges of the 
eyelids and a triangular fpot at the corner of the eye are 
bald and blackith ; and the upper eyelid only is furnifhed 

with 
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‘vith a row of black eyelafhes, feven lines in length, whicli 
are at a little diftance from the edge of the eyelid, and do 
not reach entirely to the corners. Below the foremoft cor; 
ner, however, of the eye, in the neighbourhood of the os 
jugalis, there are feveral feattered black hairs, two of which; 
more than two inches in length, lie entirely flat. In the 
corner of the eye lies a thick white fold of fkin, which is 
capable of being extended, feven lines in breadth, as far as 
the iris, and in the middle of its edge has a blackifh moon- 
formed fpot. The white of the eye, next to the tranfparent 
cornea, is brownifh; the iris is darkifh grey, and, as it 
were, radiated with folds; the pupil is elongated, fo that its 
longeft diameter runs through the corner of the eye, and, 
like the eye itfelf, ftands obliquely. 

The ears are much larger than thofe of the horfe, though: 
much more in proportion to the fize than thofe of ‘the ais; 
fharp-pointed, erect, internally of the colour of the body; 
but the infide, at the top, and a flripe on the edges down- 
wards, are brownifh black. On the infide they are covered 
with curled whitith hair, which rifes up from the circum- 
ference. Three raifed {tripes run along, the infide of the ear 
Jengthwife, which are thinly covered with hair of the like 
kind projecting from each other. 

The neck is fmaller and rounder than that of the horfe, 
and even than that of thofe called ftag-necked: The mane 
proceeds from the back part of the fkull to the fhoulders, of 
an equal height, and is as foft and as upright as in young 
foals. It is of a blackith colour with yellowith grey points, 
and about three quarters of an inch in length. Inftead of 
the tuft before, the whole fpace between the ears and the 
orbits of the eyes is thick fet with foft hair, of the fame co- 
lour as the mane, and at moft one inch three lines in 
length. 

The body is pretty long, more compreffed on the fides 
than in the horfe, contracted towards the lower part of the 
breatt, particularly before, into a conical form, and ftrongly 

built. 
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built. The rump is pretty ftraight and fomewhat fharp, as 
in the afs. As the body was fwelled up, the {pine was be- 
come bent into the form of a bow. 

The animal ftands high on its limbs, which are delicate, 
though its nrufcles are ftrong; but the fhoulders, thighs 
and legs are fomewhat meagre, like thofe of flight-formed 
mules. The fore legs, on the infide, have’a longith, round, 
bald, blackith fear, covercd with a tender, fomewhat hard 
and brittle fkin, which, at fome times of the year, may per- 
haps be covered by a corneous fubftance. In the common 
afs this fear is more of a round form. It was in length two 
mecehes feven lines, and in breadth one inch fix lines. On 
the hind legs no traces of fuch a fear were to befeen, The 
lower part of the leg is.perfectly fmooth, ornamented be- 
hind with a confiderable tuft of fhort hair: on the fore-fide 
inwards there is a black fpot, and outwards a faint mark 
near the before-mentioned tuft. On the hind feet there 
are two {mall faint fpots above it. The hoofs are very hard, 
dry, of a black colour, fmall, and almoft like a half cone ; 
roundifh above, and very hollow on the fole. The edges of 
all the hoofs exhibited traces of cracks which had grown up 
again. 

The tail was almoft like that of a cow; the trunk is 
thin, moderately long, perfectly round, quite bald from the 
rump to the middle; but the other part is covered with fhort 
briftles of the fame colour as the fides of the body. It is 
‘bufhy at the end, where it forms a black tuft, about nine 
inches in length. 

I found the winter hair on the fkin already mentioned to 
be two inches long, tolerably thick, as foft.as camel hair, 
and of an ifabella grey colour outwardly, but of a pale iron- 
grey towards the roots. ‘The fummer hair. en. the female, 
which I have defcribed, was fearcely three quarters of a line 
in length, here and there difpofed into circular arrangements 
(vortices) and fhadings, and on the back, never turned for- 
vwards as in the zebra. A fliading of the hair runs length- 
: wile 
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Wife along the face, and two others above the eyes. The 
vortices I obferved firft on each fide of the mane immedi- 
ately behind the ears. There were two alfo above each 


other under the neck ; two on the fides of the neck oppofite 


the fhoulders; a larger one on each joint of the fhoulder; 
another large one on each fide of the breaft behind the fhoul- 
ders, and aifoa cruciform ‘fhading ef the hair. Several more of 
thefe hair vortices could be obferved on different parts of the 
body. 

The colour of the muzzle is whitifh; the reft of the body 
inclines a little more to yellow; the neck is of a fallow co- 
‘dour; the rump from the back to the fides of an ochre yel- 
low; the fides fallow, and the limbs paler. The hind part 
of the fore legs, and the inner part of the hind legs, together 


with the lower part of the rump and the hinder dot of 


the thigh, are whitifh. Where the mane ceafes, there be- 


gins a’ blackifh brown ftripe, which runs along the ridge 
. of the back to the buthy part of the tail. The udder is 


blackifh and perfectly bald, with two fireng fhort teats. The 
meafurement of the principal parts of this animal is as 
follows: The length from the fkull between the cars to the 
root of the tail 5 feet 1 inch 3 lines; length of the headiz 
foot § inches 6 lines ; height of the animal at the fhoulders 
before 3 feet g inches g lines: height behind 4 feet 3 inches 


/Glines; length of the ears 7 inches 2 lines; length of the 


tail without the brufh at the end i foot 4 inches 1 liné; 
length of the brufh 8 inches 2 lines. The weight of the 
whole animal amounted to 560 pounds apothecary’s weight. 
Every thing confidered, the dfhiggetai is diftinguifhed par- 
ticularly by the head, which has a mean proportion be- 
tween that of the horfe and the afs ; and, in that refpect, as 
well'as by the ears and the tail, it approaches very near to 
the zebra. In the reft of the body and the thighs it tis 
more like the afs; and in the limbs it has a greater fimila- 
rity to the mule and the horfe. The tail is more naked 
tha. that of the. afs, and nearly like that of the cow. Its 
colour 


4 
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colour and hair vortices are peculiar to itfelf. The ftripe 
on the back, however, is like that of the female onager, and 
of many horfes, without any crofs ftripes.. The tail| ex- 
eepted, it has, in general, the greateft likenefs to the mule. 
But, from the above circumftances, it clearly appears that 
the dfhiggctai is an animal of a diftinét genus, and as 
much peculiar to Afia as the zebra and quagga are to 
Africa ; whereas the afs, and perhaps the horfe, in a wild 
fiate, belong to both thefe quarters of the world im 
common. 


LV. Experiments on, and the Manner of diftinguifbings feveral 
Difeafes by the Urine. . By Mr, CnuicKsHANK,. From 
Cafes of the Diabetes, &c. Second Edition. 


Ta E urme is a fluid feparated from the blood by the 
kidneys, containing feveral neutral falts, with more or lefs 
animal extra¢tive matter. The relative proportions of thefe 
fubftances are found to vary fo much in the fame perfon, 
both in health and difeafe, that it is extremely difficult to 
fix on what may be confidered as a ftandard for healthy 
urine. The {pecific gravity of this fluid reaches from 1005 
to 1033, that of diftilled water being 1000: by expofure to 


the air it foan runs into the putrefactive flate, accompanied.» 


with the production of much ammonia, although when 
figft voided it always contains an excefs of phofphoric acid, 
and reddens litmus: in confequence of this cxeefs, it holds 
in folution more or lefs phofphat of lime, which may be 
readily thrown down by a fixed alkali, or even pure ammo- 
»nia. By evaporation, 36 oz. yield a refidwim | varying 
from I 02. to 1}: this confifts of the muriats of potath and 
foda, the phofphats of foda, lime, and ammonia, the phof- 
phoric and lithic acids, with animal extraGtive matter, 
Their relative proportions in a healthy flate may be nearly 
"as follows : 


Oz. 


| 
| 
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oz. df. gr. 
Muriatic falts 2 6 digworic= aii OreMic 
Phofphoric falts - =. 3 §° 
Lithicvacid and phofphat of lime; with excefs of 
acid 2 2 whnis +le70ngO! 25 
Animal extractive matter = 4; (3: 40 


The neutral falts, when purified by cryftallifation, are ge- 
nerally very fufible; but this circumftance varies much, 
according to the greater or lefs proportion of phofphoric falts, 
more particularly the phofphat of ammonia, on which their 
fufibility in a great meafure depends: inftead of inelting, this 
faline matter fometimes decrepitates when fuddenly heated, 
owing to an excefs of the muriatic falts: of thefe laft it may 
be obferved, that the muriat of potafh isin general the moft 
prevalent, and is eafily diftinguifhed from the muriat of foda, 
by its cryftallifing in fome degree by cooling, and by its 
affording cream of tartar on the addition of acid of tartar. 

In recent urine the ammonial falts bear a.very {mall pro- 
portion ; but when it has become ftale or putrid, they are 
much more abundant. The phofphat of ammonia is the 
principal, although we have likewife met with the muriat 
of ammonia. 

(A.) The lithic acid and phofphat of lime are generally 
depofited, at leaftin a great meafure, after the urine has be- 
come cold and ftood for fome time : the quantity of the firft 
varies exceedingly, but that of the laft we have found, for 
the moft part, nearly the fame, the proportion being about 
1 grain to 2ounces. Thefe fubftances may be eafily diftin- 
guifhed, by diffolving them in twice their weight of nitrous 
acid, diluted with a little water, and evaporating to drynefs ; 
the dry mafs when hot will affume a beautiful deep rofe or 
crimfon colour, when the lithic acid is prefent, but will 
continue white if heated even to rednefs, or have only a 
flight greenifh tinge when there is nothing but phofphat of 
lime. Their relative proportions may be afcertained by ex- 
pofing the mixed mafs for fome time to a red heat in a cru- 
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eible; in which cafe, the lithic acid. will either burn out or 
evaporate, leaving the phofphat 1 in.a pure fiate. 

The quantity of extractive matter is more variable thar 
that of any other fubftance—hyfterical or crude urine (as it’ 
has been called) containing hardly any, while that of con- 
coction abounds with it. This matter yields, by diftillation, 
water containing the carbonat of ammonia; this earbonat 
in a concrete flate; a foetid empyreumatic oil; a little phof- 
phorus; and laftly, a refiduum of animal coal difficult to 
incinerate: in fhort, nothing more than the ufual produéts 
from animal fubftances. If tox oz. of this extract be added 
1 oz. of the concentrated nitrous acid, diluted with an equal 
quantity of water, a violent effervefcence, accompanied with 
heat and the difengagement of nitrous gas, will take place : 
when the aétion has ceafed, and the liquor become cold, a 
number of fhining {eales, or cryftals, refembling the acid of 
borax, will be depofited, which, when well dried on blotting- 
paper, will be round to weigh from 5 to 7 dr. or fometimes 
more, the proportion varying according to the quality of 
the extract and the method of conduéting the procefs. The 
figure of thefe feales appears to be that of flat rhomboids ; 
they have a fmooth greafy feel when preffed between the 
fingers; are foluble in-much greater quantity in hot than 
cold water, and alfo in fome degree in alcohol : although re- 
peatedly wafhed with this fluid, and dried on blotting-paper, 
they itill retain acid properties, and firongly redden the fyrup 
of violets; they are readily taken up by the fulphuric and 
muriatic acids without commotion; but with the nitrous 
acid they produce a kind of effervefcence, and form very fo- 
Jnuble neutral falts, whofe properties have not been fufficiently 
examined. Their folution in water does not precipitate lime- 
water, nor the muriats of lime or barytes, nor the nitrats of 
filver or mercury, in any fenfible degree, nor has it any effeét 
‘ upon the fulphat of iron or acetite of lead; they do not, 
therefore, contain phofphoric or oxalic acid: when thrown 
upon a red hot iron, they melt and evaporate in white 

fmoke, 
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fmoke, leaving a very fmall quantity of a charity refiduum, 
by no means difficult to incinerate; but, when expofed to 
an intenfe heat, they burn with a reddifh flame and a kind 
of detonation fomewhat fimilar to nitrat of ammonia. 

From thefe experiments it would appear that this fub- 
ftance is an animal acid hitherto unknown, and whofe bafis 
exifts in this extractive matter. | 

We {hall now briefly mention the effects produced by 
certain re-agents on the urine, when in a healthy ftate, and 
likewife when altered by fome morbid difpofitions of the 
body. 

- Pure ammonia and the fixed alkalies, dropped into healthy 
recent urine, produce a flight cloud, which, on examination, 
will be found to confift principally of phofphat of lime ; 
about 2 gr. may be obtained in this way from 4 02. of urine. 
Lime-water likewife throws down a precipitate which is 
much more copious, for reafons that muft be obvious. 

Nitrous acid, added to healthy urine, produces a flight 
effervefcence, and gives it more or lefs of a reddith colour, 
but produces no precipitation. In fome difeafes, however, 
particularly general dropfy or anafarea, this re-agent, when 
dropped into the urine, produces a milkinefs, and in fome in- 
ftances a coagulation, fimilar to what would take place if 
added to the ferum of the blood. When bile is mixed with 
this fluid, as in jaundice, the acid renders it green: a fimilar 
effet is produced by the muriatic, and alfo in fome degree 
by the fulphuric acid; for this purpofe, however, the mu- 
riatic is to be preferred. 

The principle of tan, or infufion of oak-bark, deteéts ani- 
mal mucilage or jelly, and the quantity of coagulum thrown 
down will in general bear a certain proportion to the extrac- 
tive matter. Four oz, of healthy urine afforded in this way 
a precipitate of about 4 gr.* 


* ® Seguin remarks, that in every cafe where the action of the ftomach 
and organs of digeftion is much impaired, this infufion produces a co- 
pious precipitate. C. 
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The corrofive muriat of mercury is a very ufeful re-agent, 
as it has no immediate effect upon recent healthy urine; but. 
in every cafe of increafed aétion of yeflels, more particularly 
of the inflammable kind, a greater or lefs milkinefs, and a 
whitifh precipitate, is inftantly produced; it hkewife in fome 
degree coagulates dropfical urinc.—Effects fomewhat fimi- 
lar, although not fo firiking, are produced by alum, 

The muriat of barytes detets the phofphoric falts. Four 
oz. of healthy urine yield with this. re-agent a precipitate. 
of 13 gr. equivalent to about 24 or 25 gr. of microcofmic 
falt, confifting of fuch a mixture of the phofphats of foda 
and ammonia as are ufually met with in the urine. This 
fabftance will therefore fhew when thefe falts are deficient, | 
or in too great a quantity. The fulphat of iron has.a fimilar 
effect, but is not fo certain, as any little excefs of acid might 
prevent the feparation of the phofphat of iron. 

The nitrats of mercury and filver are decompofed by the 
phofphoric and muriatic falts, and hkewife, in fome degree, 
by the extractive matter; they can, therefore, be but of 
tittle ufe as re-agents. 

The acetite of lead is decompofed by the muriatic and 
phofphoric falts : with the laft it forms an infoluble preci- 
pitate; but the muriat of lead may be diflolved by 18 or. 
20 times its weight of hot water. This circumftance affords 
a ready method of determining their relative proportions ; 
for, if we precipitate a given quantity of urine by this fub- 
fiance, dry the precipitate, and then digeft it in 20 times its 
weight of diftilled water, what remains muft be phofphat of 
lead, and the quantity taken up will indicate the proportion 
of muriat oflead. Four oz. of healthy urine treated in this 
way yield a precipitate of 31 gn: ; this being digefted in dif-. 
tilled water, 7 gr. were taken up, the remaining 24 gr. 
were found to be phofphat of lead, equivalent to 23 or 24 
gr. of microcofmic falt, as was determined direétly by expe- 
riment, 


It 
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“Tt mutt be obferved, that the urine employed in thefe 
trials fhould be recent, and not kept for any length of time, 
as it is well known that ammania is foon produced, w Kieth 
would render the refults extremely uncertain. It was 
thought proper to give the quantity of precipitate thrown 
down by the principal re-agents, when added to healthy 
urine; for by this means we {hall be better enabled to de- 
teé&t any remarkable deviation from the healthy ftandard. 
The quantity of four ounces was conceived to be the mof 
convenient, as in many ¢afes we might not be able to pro- 
cure more, and a lefs quantity could only afford uncertain 

-refults. 

Upon the whole, therefore, we would obferve, that the 
proportion of extractive matter may, in fome meafure, be 
determined by an infufion of oak bark, or rather galls; the 
quantity of phofphoric falts by the muriat of barytes, or 
acetite of lead ; that of the muriatic falts by the latter fub- 
ftance ; the proportion of phofphat of lime by pure ammo- 
nia, or any of the alkalies, and the lithic acid by the pro- 
cefs already deferibed. (See A.) 

In morbid ftates of the urine, the coaguiable part of the fe- 
rum is deteted by the nitrous acid, and even by heat ; bile 

_ by the nitrous or muniatic acids; and the condition of urine 
accompanying rheumatifm and other inflammatory com- 
plaints by the corrofive muriat of mercury, and fometimes 
by alum. With eae to fugar rae is met with in dia- 


already fully Geen : we would oa Madhu propofe, 
W hen 


* In confirmed diabetes the urine is {weet to the tafte. In one cafe ** Mr, 
Cruickthank took 36 oz. troy weight of urine, and it yielded by evapora 
tion 3 oz. x dr. of faccharine extract, of the appearance of molafies, bur 
thicker, having nearly the confiftence of wax, and fomewhat tenacious, 
If the whole of the day’s urine had been evaporated, it would (at the fame 
rate) have yiclded about 29 oz. an aftonifhing quantity to be formed and 
feparated daily from the fyftem. By ftanding in the air it became oe 
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when the quantity of faccharine matter is but fmall, that 
the extraét obtained by careful evaporation fhould be treated 
with twice its weight of nitrous acid, and the whole reduced 
by evaporation to a very fmall compafs : when this has be- 
eome cold, the cryftals formed fhould be carefully exa- 
mined. If we perceive nothing but fmall. cubes or rhom- 
boids, we may be certain that no oxalic acid has been pro- 
duced; but if, along with thefe, we fhould obferve flender 
needles or prifms, thefe fhould be carefully feparated, dried 
on blotting-paper, and thrown into lime water: if a pre- 
cipitate is formed, it muft either be from phofphoric or 

oxalic 


and of nearly the confiftence, fmell, and appearance of treacle, Treating 
fome of this extraét with the nitrous acid, he procured the faccharine or 
oxalic acid; and with a fimaller portion of the acid it produced a fub- 
ftance, which, in refemblance and fmell, could not be diftinguifhed from 
honey.’’,_ In another cafe 36 oz. of diabetic urine yielded 3 oz..1 dr. 
10 gr. of refiduum, apparently more faccharine than the above, but having 
the other refemblances. Treating it with the nitrous acid it gave the fame 
refult. A quantity of the fame refiduum was expofed to heat in a retort : 
the firft product was evidently acid, but on the addition of potafh the 
fmell of ammonia could be perceiyed—the laft matter was manifeftly al- 
kaline, and mixed with a little empyreumatic oil. The ammonia did not 
come over in a difengaged form until the bottom of the retort became red. 
hot, and the quantity on the whole was very fmall. 

“In order to afcertain how far the faccharine matter produced in dia- 
betes refembled that fecreted in the breafts of animals, the following 
experiments were made by Mr. Cruickfhan‘ : 

“© Two drachms of cryftallifed fugar of milk were treated with 12 dr. 

of the concentrated nitrous acid, diluted with one oz. of water: after prq- 
per evaporation the liquor was fuffered to cool, when a mafs of cryftals, . 
mixed with a white powder, was depofited : thefe being feparated and 
_ dried on blotting paper, amounted to 58 gr.; about 6 dr. of hot diftilled 
water were then added, upon which tle cryftals, confifting of oxalic acid, 
were diffolved, and the white powder fell to the bottom. The clear liquor 
being decanted, the remainder was thrown into a filter, and by this means 
the powder obtained in a feparate ftate, which when dried on. blorting- 
paper amounted to Io grains. This was found to have all the properties 


of faceholaétic acid, as defcribed by Scheele, 
« Two 
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exalic acid, and from which, may in a great meafure be 
_ ‘determined by the appearance of the precipitate: if this 
has the refemblance of flocks, and fubfides flowly, the phof- 
phoric acid is the precipitant ; but if it has a powdery form, 
and fubfides quickly, it muft be produced by oxalic acid 
To this mode we know it may be objected, that all animal 
fubftances yield more or lefs oxalic acid: but this is by no 
mieans true to the extent generally fuppofed; for there are 
feyeral animal fubftances, and the extractive matter of 
healthy urine is one, from which we have never been able 
to procure any fenfible quantity of this acid. Of the differ- 
ent parts of the blood, the coagulating lymph is the only 
one which yields it in any remarkable proportion ; and we 


“‘ Two drachms of very fweet extraét from diabetic urine were taken, 
and treated at, the fame time with an equal quantity of nitrous acid, and 
under exaétly fimilar circumftances. The liquor in this cafe, when pro- 
perly evaporated, depofited a quantity of very tranfparent cryftals, but no 
white powder: thefe, when properly dried on blotting-paper, weighed 40 

r. and, on the addition of 6dr. of hot diftilled water, were entirely dif- 
Prairie fame experiment was repeated with the fweet extractive 
matter from the urine of two other patients; the oxalic acid was procured, 
but not the leaft trace of faccholaétic acid. 

« Half an ounce of honey wastreated with 3 oz. of nitrous acid in the 
ufual manner, and it yielded about 2 dr. of pure oxalic acid, but no fac- 
cholaétic. Honey therefore differs effentially from the fugar of milk ; 
and, indeed, from moft of its obvious properties, would appear to be merely 
a modification of common fugar. 

« In the courfe of thefe experiments I found that 2 dr. of pretty dry and 
“ fweet diabetic extraét yielded, with 12 dr. of the nitrous acid, from 4o 
to 50 grains of cryftallifed oxalic acid, being nearly the proportion which 


may be procured from an equal quantity of common fugar, if we make’ 


allowance for the water and faline fubftances. Upon the whole, there- 
fore, it would appear that this extraétive matter does not contain the 


bafis of the facclolaétic acid--a circumftance which fufficiently diftin- 


guifhes it from the faccharine part of the milk of animals; and feems 
to fhew that it is nothing more than vegetable fugar,if we may be al- 
lowed the expreffion, mixed with a greater or lefs proportion of animal 
mucilage,” C, 
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believe that the coagulable part of the ferum, when perfeetly 
pure, does not afford it at all. We fhall only further yes 
mark, that the method by fermentation, fo much relied 
upon by fome, is by no means correét. he , 

From what has been delivered it muft be evident, that 
an attentive examination of the urine may lead to ufeful 
conclufions in feveral difeafes, . 

In dropfy, the general difeafe may readily be diftinguifhed 
from that depending on morbid vifcera, by attending to the 
effects produced on this fluid by nitrous acid and the cor- 
rofive muriat of mercury, In three cafes which we have 
lately met with, the urine coagulated not only on the addi- 
tion of nitrous acid, but likewife by heat; and, in one of 
them, which proved fatal in fix weeks, the urine appeared 
to differ but little from the ferum of the blood, fo remark- 
able was the coagulation produced by heat and acids. This 
coagulable ftate, however, muft not be confounded with that 
produced by cantharides ; for we have feen fome cafes of 
violent ftrangury from this caufe, where the urine had the 
appearance of hydatids *. 

In the dropfy proceeding from difeafed liver and other 
morbid vifcera, the urine does not coagulate either by ni- 
trous acid or heat: it is ufually fmall in quantity, high 
coloured, and depofits, after ftanding, a confiderable quantity 
of pink-coloured fediment. This peculiar fediment we con- 
fider as, in fome meafure, characteriftic of difeafed or rather 
{cirrhous liver, Qn examination we found that it confifted 
of a phofphat of lime, fome animal mattef, to which its red. 
eolour was probably owing, and a little lithic acid ; this laft, 
however, was in very {mall quantity. 

In inflammatory affections, particularly thofe of the 
cheft and acute rheumatifm, the urine, during the active 
fiate of the difeafe, always affords an immediate precipitate 
with the corrofive muriat of mercury or alum, and fome- 


® The infufioa of galls likewife coagul: ates this fpecies of urine. 
times 
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times with the nitrous acid : when the difeafe takes a favour- 


able turn, this effect will im a great meafure ceafe, and the 


lateritious fediment make its appearance. 


é 


In fevers, particularly fuch as are accompanied with a 
ftrong action of yeffels, fimilar phenomena may be obferv- 
ed; but in this cafe the lateritious fediment, which never 
fails to make its appearance at the crifis or abatement of the 
difeafe, is much more remarkable and conftant; and the 
nitrous acid, when added to the urine before the Gapolinom 
takes place, gives it a pretty deep red tinge. » 

In gout, too, the termination of the paroxyfms is moft 
perfe€tly indicated by a copious lateritious fediment; and 
when this fuddenly difappears, and the urine at the fame 
time affords a precipitate with the murjat of mercury, 
freth attache r relapfe may be expected. We have gene+ 
rally found is fediment to be compofed of lithic Cai 


_ phofphat of lime, and fome peculiar animal matter but 


little foluble in water: it has by fome been fuppofed to 
confift entirely of lithic acid; but this fot the moft part 
conftitutes the fmalleft part, 

In jaundice, a very {mall quantity of bile may be dete&ted 
in the urine by the nitrous or muriatic acids, but more par~ 
ticularly the latter. .When, therefore, the urine ceafes to 
become green on the addition of thefe acids, we may infer 
that the obftruétion to its paflage into the duodenum is re- 
moved, and that, confequently, the yellownets of the - fkin, 
&c. will foon difappear. 

The fpafmodi¢ affections that take place in many nervous 
complaints are immediately indicated by.the rine, which 

upon the approach of thefe will moft generally be found 
tranfparent, large in quantity, and abounding in faline, but 
containing bats any extractive, matter, Similar. appear- 
ances have been obferved to precede delirium in fevers. This 
ftate may be difcovered by infufion of oak bark, with which 
it will hardly give any precipitate, and by the-acetite of lead, 

which will produce a very copious one, 
Tn 


«* 


250 Experiments on Urine. 


In feurvy, and fome other putrid difeafes,.as they have 
been called, we make no doubt the appearances and proper= 
ties of this fluid are fufficiently remarkable, and we would. 
recommend it to be examined by thofe who may have op- 
portunities. 

Can internal ulceration and fuppuration be ‘deteéted in 
this way? In fome difeafes of the abdomen, accompanied 
with tumefaction, the urine has been met with of a white 
colour, as if mixed‘with pus; and in a few inftances, when 
this change has taken place, the enlargement has fuddenly 
fubfided.—Was this colour owing to pus ? and, if fo, was the 
pus taken up by the abforbents, or was it carried off by the 
kidneys, in confequence of fome dire&t morbid communi- 

cation? In children fubje& to worms, the urine has 

likewife been obferved to have at times a ee colour 3 
and this has been fuppofed to proceed fomehow from the 
chyle. This peculiar appearance is not to be confounded 
with what takes place in local affe€tions of the kidneys and 
bladder, where it alfo occurs, but is fufficiently underftood. 
We have had no opportunity of examining this kind of 
urine, and cannot, therefore, give any fatisfatory account 
of it. | 

We have thrown out thefe imperfe& hints, merely with a 
view to induce others to pay fome attention to a fubjed 
which has of late been much neglected, but which, in our 
opinion, is capable of affording great affiftance in the inyef- 
tigation and cure of many difeafes. 
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VY. On the fafeinating Power of the Rattle-Snake, with jome 
Remarks on Dr. Barton’s Memoir on that Subje@*, By 
Profeffor BLUMENBACH. From ProfefJor Voicr’s Ma- 
gazin fiir den neneften guftand der Naturkunde, Part IL. 


1798. 


Ir has been afferted of manyanimals, both warm and cold- 
blooded, and particularly of different fnakes, poifonous as 
well as harmlefs, in the old+ and new world f, that even 
when at fome diftance from other animals, efpecially thofe 
which ferve them as food, they havefuch a fafcinating power 
over them, that they are forced to approach them juit in the 
fame manner as if attracted by them, 

The rattle-fnake has been particularly celebrated on “ac- 
count of this property, which has been denominated its faf- 
cinating power ; and naturalifts have endeavoured to explain 
it on the following principles. Many fuppofe that the fmall 
birds, fquirrels, &c. which have been feen to fall from the 
branches of trees, as it were fpontaneoufly, into the mouth 
of the rattle-fnake, muft have been previoufly bitten by the 
fnake; and that, weakened by the activity of the poifon, they 
swere incapable either of flying away or of remaiiing longer 
on the tree, Some fuppofe that the rattle-{nake, under cer- 


* A Memoir concerning the fafcinating Faculty which has been afcribed 
to the Rattle-Snake and other American Serpents. By Benjamin Smith 
Barton, M.D. and Profeffor of Natural Hiftory and Botany in the 
Univerfity of Penfylvapia. Philadelphia, 1796. 70 pages 8vo. 

+ M. le Vaillant fays, in his New Travels into the interior Parts of 
Africa, that the fafcinating power of many ferpents. is generally believed 
by the Hoitentots, as well as by many of the Negroes and Moors. B. 


t Dr. Barton fays, page 19, that he never found any traces of this af- 
fertion among the Indians of South America. I however remember to 
have read of alike idea in the account of many voyages to that quarter of 
the world. Thus Dobrifhoffer, for infiance, afferts in his Hiftory of the 
Abipons, that allwthe Spaniards and Indians in that part of "Paraguay 
unanimoufly afcribe a like property to the fnake called ampaladas, B. 

tain 
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tain circumftances, emits from its body a ftupefying vapour ; 
and that it is this which produces the effect. Others are 
faid to have remarked that this terrible animal, on fuch oc- 
cafions, makes a noife with the rattle in its tail, a fingnlarity 
_which exclufively belongs to it, and that there is reafon to 
fuppofe that the whole charm is to be afcribed to the terror 
produced by the found of that organ. Againft thefe three 
ways of accounting for this phenomenon Dr. Barton makes 
the following objections: In regard to the firft, the com- 
mon fymptoms after the bite of the rattle-fnake are very dif- 
ferent from thofe which have been remarked in:{mall ani- 
mals fuppofed to have been fafeinated. Befides, this pres. 
tended fafcination can be deftroyed, and the animal faved, if 
the fnake be immediately killed near it ; and in the laft place, 
this fo called fafcinating power is afcribed to many ferpents 
that are not poifonous, as for example the coluber con/tridtor. 

He endeavours to weaken the fecond mode of explanation 
by remarking, that many obfervers have feen nothing of that 
mephitic evaporation of the rattle-fnake; that fmall birds, 
when enclofed in a box, with the animal, have remained 
lively and well; and that the rattle-fnake often lies whole 
days under bufhes and trees, while thrufhes and fly-catchers 
neftle in them without any danger*. 

As Dr. Barton’s argument againft the third manner of 
accounting for this property is particularly and folely di- 
rected againft a paffage in my Manual of Natural Hiftory, T 
fhall firft quote the paffage itfelf, before I offer any remarks 
on his objections. ' 

<¢ That f{quirrels, fmall birds, &c. fall down fpontaneoufly 
from trees into the mouth of the rattle-fnake, lying below 
them, is an undifputed fact, and is the lefs furprifing, as the 
like phenomena have been remarked in regard to other 
{nakes, and alfo toads, hawks, and cats; all of which, in 


* Tr is a pity that Dr. Barton did not compare with his obfervations 
Kaim’s account in the Swedith Tranfaétions for 1752, and the valuable 
cffay of Michailis on this fubie& in the Gottingen Magazin for January 


ot 
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certain circumftances, as appears, have the power of drawing 
towards them fmall animals, merely by fixing their eyes 
ftedfaftly on them. In regard to the rattle-fnake, this effect 
is produced by the rattle in its tail, the hiffing noife of which 
makes fquirrels, &c. whether through curiofity, miftake, or. 
terror, feem to approach the animal as it were fpontane- 
oufly. At any rate, I know from the information of intel- 
ligent eye-witneffes, that it is a common ftratagem of the 
young favages in America to conceal themfelves in the 
buthes, where they imitate the hiffing noife of the rattle- 
fnake, and by thefe means attract {quirrels, which they are 
then enabled to catch.” 

Dr. Barton’s objections to this paffage are as follows: 
« y. This fafcinating power is by no means peculiar, to the 
rattle-{nake.”” This is literally what I faid myfelf, with the 
addition, that the effect is produced by the rattle. This lazy 
animal, when lying on the ground, might certainly employ 
that fingular organ for enticing animals, as well as the ce- 
raftes employs its horns for the fame purpofe, at leaft ac- 
cording to common report. 

2. The author fays he has been affured by fome perfons 
that “ the rattle-fnake, during the time of its fuppofed fafei- 
nation, does not employ its rattle.” It is very probable 
that the cafe here may be altered by circumftances. Dr. 
Barton, however, was told the contrary by other perfons. 
A Mohigan Indian informed him that the rattle-fnake 
fafcinates {quirrels and birds by means of its rattle; and by 
its noife can bring down animals from trees. An inter= 
preter, who enabled him to earry on a converfation with a 
Choktaw Indian, told him the fame thing; and the experi- 
ments of M. Vofmaer are well known. 

3. In regard to the ftratagem of the favages, Dr. Bar- 
ton knows nothing of it; and others, of whom he made 
enquiry, were equally ignorant on the fubjeé&t. He is there- 
fore inclined to believe that I have been impofed on, or that 
this ftory perhaps has taken its rife from the following cir. 


cumftance : 
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cumftance :+The young Indians place a reed crofs-wife in* 


their mouth, and by a tremulous motion of the lips imitate’ 


. the ery of young birds, by which imeans they entice the old 
ones, fo that they can then eafily fhoot them. In this 
manner the butcher bird (danius excubitor), concealed in 


the thickeft buthes, imitates the cries of young birds, and 


thus often catches the old ones, who approach deceived by 
the fimilarity of the found.’* 


As far as I know, Dr. Mead, about fifty years ago, when’ 


controverting the idea that providence had furnifhed the 


raitle-{nake with its rattle to give warning to travellers, was’ 
the firft who afferted that it ferves the animal to terrify’ 


fguirrels and fmall birds, which are then fo flupefied by the 


fight of an enemy fo terrible to them, that they at length’ 
drop down and become its prey, and that this is what the’ 


Indians call fafcination. He himfelf obferved, that when a 
hawk was perched on a tree in a garden, the fmall birds in 
the neighbourhood were fo ftupeficd that they fluttered 
about. within a imail circle, but were not in.a condition to 
efcape from the claws: of the ravenous animal. This ac- 
cords perfectly with what Dr. Barton fays himfelf, in 
general, that nature has taught different animals what kind 
of animals their enemies are, and that if fmall animals are 
attracted by the rattle-fnake it may be owing to fear. In 
regard to the pretended effe& of the noife occafioned by the 
rattle, nothing can agree better than what Dr. Barton fays 
himfelf in regard to the ftratagem of the young Indians with 
a reed in their mouth. 

T fhall here obferve, that I obtained my information from 


Major Gardner, who, with his family, refided many years 


in Eaft Florida. He is a very intelligent naturalift, an ac- 
curate obferver, aud certainly would be very far from im-~ 
pofing upon me. 

Dr. Barton, after endeavouring by the above objections 
to refute the before-mentioned three niethods of accouriting 
for the fafcinating power of the rattle-fnake, gives himfelf a 

fourth 
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fourth method ; the fum of which is, that thofe birds which 

under certain circumftances, as has been afferted, flutter 
"into thé mouth of the animal, are in general thofe which 
neftle on the ground, in bufhes, or on low trees, and which 
having eggs or young in their nefis, expofe their lives 
through love for their brood on the approach of this 
dangerous enemy. 

With this method of explaining the phenomenon I have 
been acquainted fince 1785, from the before-mentioned Effay 
of Michazlis, who, among many ways of folving the problem, 
gives the following : ' 

‘* Others believe that it is owing merely to the care of 
the old ones for their young, which throw themfelves 
between the latter and their enemies, and by thefe means 
become a prey to them. One of my friends, Mr. David 
Colden, at Pufhing, an amateur of natural hiftory, and fon 
of Governor Colden,- whofe fervice to fcience is fo well 
known, aflured me that he had feveral times feen birds 
fafcinated by fnakes, but always found the neft of the bird 
either with eggs or young ones in the neighbourhood, 
which made the fpectators give up the idea of fafcination. 
But, Mr. Michaélis adds, I know fome inflances where no 
neft could be in the neighbourhood, and where, rhe 
the fnake was at firft at a great diftance from the bird, 
neverthelefs fell towards it.” 

_ I would however add another mode of explanation from 
Dr. Barton’s work itfelf, where he affures us that the refult 
of his enquiries, whether the rattle-fnake creeps up trees or 
not, induces him to believe the latter to be the cafe. He 
had an opportunity of feeing many of them, but he always 
obferved them on the ground. They never move, like the- 
moft part of the other ferpents, in a fpiral manner, but 
firaight on; and this is the reafon why they cannot afcend 
trees. The rattle-{nake is alfo one of the lazieft of all the 
ferpent tribe; under thefe circumftances it feems very 
natural that fuch a lazy animal fhould be endowed with the 

9 fafcinating 
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fafciriating power of bringing down from trees finall aniintalsy 
which otherwife would have nothing to fear from a fnake 


that cannot creep upwards. ’ 
« a 


VI. Account of a new Method to ture and prevent the 
Plague, as prattifed at Smyrna.  Publifbed by Count 
von Bercurotp. From the Verkundiger, Nov. &, _ 
1798. ; 


Couxrt LzEoroitp von BERcHTOLD, well known by — 
his zeal for promoting every thing that can tend to public 
utility, when at Hamburgh, in the month of July laft, pre- 
fented, among other works, to the fociety for improving the 
arts, a fmall treatife, written by himfelf, on the cure and 
prevention of the plague*. ‘The fociety, in compliance 
with the benevolent wifh of the author, have publithed the 
following extract from it, which on account of its general 
importance to mankind, and particularly to Britain, as a 
commercial nation, we hope our readers will thank us for 
laying before them. 

In the preface, Count von Berchtold pays a handfome 
compliment to the humanity of Mr. Baldwin, the Englith 
conful, who during a long refidence in the Turkifh empire 
made yery accurate obfervations on the nature of the plague, 
and. endeavoured to difeover fome efficacious means of 
guarding againft that dreadful and deftructive fcourge. 
After long labour he at length found that this effeét may be 
produced by olive oil. Perfons infeéted by the plague, and 
given over by the phyficians, were perfectly cured by 


* The title is as follows : Defcription of a new Method to cure and 
prevent the Plague, which was employed with the bett Succefs in the 
Hofpital of St. Anthony at Smyina. Colleéted in that City, and pul lifhed 
by Leopold von Berchtold, Knight of the Military Order of St. Stephen 
in Tufcany. To be diftributed Gratis, for the Benefit of thofe Nations 
which trade in the Levant. Vienna, 1797 23 pages octavo, wf . 
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#ubbing their bodies over with warm oil; and others not 
vet infected were prteferved from it by the fame means. 
Experiments were made, by Mr. Baldwin’s defire, in the 
hofpital of St. Anthony at Smyrna; and P. Luigi di 
Payia*, chaplain to the hofpitaly..who, for twenty-feven 
years has becn of fo much feryice during us iods when this 
difeafe prevailed, afferts that. of all the pemiccics be aren am 
ployed, olive oil has been the moit effeScual. The ‘einer 
‘information, in regard to the manner of employing this 
remedy and preventiye, was communicated to Count von 
Berchtold by the above P. Luigi. 

This excellent cure for the plague confifts in rubbing 
olive oil, with the ftrongeft fri€tion, into the whole body of 
the infeéted perfon. When the body is thus rubbed, the 
pores being opened imbibe the oil, anda profufe porfpira- 
tion takes place, by which the poifonous infection is again 
thrown out. This operation muft be performed the firft day 
of the infection; and if only a weak perfpiration enfues, it 
mutt be repeated till it is obferved that every particle of in- 
fe€tion is remoyed, and that the whole body of the patient 

-is covered with a profufe fweat. Neither the patient's fhirt 
nor bed-clothes muft be changed till the perfpiration has 


** Mr, Howard, in his work on Lazarettos, page 32, fays: ‘ Fra. Luigi 
de Pavia, prior of the hofpital of San Antonio of Smyrna, is a native of 
Padua, of the order of Recolets. He built and eftablifhed an hofpital about 
twenty-feven years fince, and has applied the whole of the penfion he re- 
ceiyes from his family to its benevolent purpofes. Patients of all ranks are 
admitted without a fee; and what is contributed by thofe of the better 
fort is added to the common fteck. He does not pretend to any frill in me 
dicine, but tries every plaufible experiment with unremitted attention, and 
frequently performs the moft menial offices himfelf. Having been infected 
himfelf with the plague, he made a vow to attend one perfon at leaft, if he 
recovered. His fuecefs has induced him to dedicate the remainder of his 
life to that fervice. He has lately adopted the o/led Shirt wb frilion, 
and found it a remedy of more frequent avail than many others. He coin- 
putes, with the ftriéteft veracity, that of his patients nearly two thirds 
have efcaped death. é Eprt. 
ct Vou. I, | s ; entirely 
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‘entirely ceafed.° The operation muft be performed in’a 
very clofe apartment; and at every feafon of the year there 
mutt be kept’in ‘it ‘a fire-pan, over which fugar and juniper 
muft be thrown, from time to time, that the vapour which 
thence arifes may promote the perfpiration. The whole- 
body of the patient, the eyes alone excepted, muft in this 
manner be anointed, or rather rubbed over with the greateft 
care. 

In the fpace of a.year I remarked that this operation, if 
not employed too late, was attended with the moft -wonder- 
ful effeét. If it be delayed till the nervous fyftem of the 
patient is attacked by the difeafe and the blood corrupted, 
after which a decompofition of it follows, the remedy is of 
no avail, and the patient mutft fall a viddiim. The operation, 
therefore, muft be performed as foon as the fmalleft fymptom 
of infeétion is remarked. In cafes where perfpiration was 
flow, I have endeavoured to promote it by making the patient 
drink tea of elder flowers without fugar, from which I have 
feen the happiett effects. 

‘To the above rules Count von Berchtold adds the fol- 
lowing remarks by way of illuftration: 1. The operation of 
rubbing in the oil muft be performed by means of a fponge, 
and fo fpceedily as not to aft more than about three minutes. 
2. The interval between the firft and the fecond rubbing, if 
a fecond be neceffary, muft be determined by circumftances, 
as the fecond muft not be performed till the firft perfpiration 
is over, and this will depend on the conftitution of the pa- 
tient. If any fweat remains upon the fkin, it muft be wiped 
off with a warm cloth before the fecond rubbing takes place. 
This ftrong fri€tion with oil may be continued, for feveral 
days fucceffively, until a favourable change is remarked in 
the difeafe ; after which the rubbing may be performed in a 
more gentle manner. The quantity of oil requifite each 
time cannot be determined with accuracy; but, in gencral, 
a pound may be fufficient. The pureft and frefheft oil 1s the 
beft for this operation: it muft not be hot, but only luke- 

' warm, 
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warm. The breaft and privities muft be rubbed foftly. In 


a cold climate fuch as ours, thofe parts only into which the 
oil is rubbed muft be expofed naked. The other parts muft 
be covered with warm clothing. In this manner each part 
of the body muft be rubbed with oil in fucceffion, as quickly 
as poflible, and be then inftantly covered. If the patient 
has boils or buboes, they muft be rubbed over gently with 
the oil till they can be brought to fuppurate by means of 
emollient plafters. The perfons who attend the patients to 
rub in the oil muft take the precaution to rub themfelves 
over in the like manner, before they engage in the operation. 
They mutt, if poffible, avoid the breath of the patient, and 
not be under any apprehenfions of catching the infe¢tion, 

P. Luigi then fays: In order to prevent the patients from 
lofing their ftrength, I preferibed for them, during four or 
five days, foup made of vermicelli boiled in vinegar without 
falt. I gave them fix or feven times.a day a {mall {poonful 
of preferved four cherries; preferved not with honey, but 
with fugar, as the former might have occafioned a diarrheea. 
When convinced that the patients were getting better, I ufu- 
ally gave them the fifth morning a cup of guod Mocha coffee, 
with a piece of toafted bifeuit (di/cofto) prepared with fugar, 
and I doubled the latter according to the ftrength and im- 
provement of my patients. 

At dinner and fupper I allowed them for 15 or 20 days 
nothing but rice or vermicelli, boiled in water. After that 
period, I increafed the quantity of bread in proportion to 
their appetite. In fummer they had foup made of fmall 
pompions, and of herbs in winter, without any other addi- 
tion than a little oil of almonds.. I gave them alfo, according 
to their condition, either fome oranges or a very ripe pear, 
boiled ifin winter, and as much toafted bread as might enable 
them to digeft their food cafily and leave them fome appetite 

Temaining. After the thirtieth or thirty-fifth day I allowed 
them morning and evening foup made from a fow! or neck 
ef lamb; but I did not allow them flefh till after the fortieth 

S2 day, 
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dav, left it might occafion indigeftion, which is very danger® 
ous and often mortal in this diforder, and give rife to a new 
breaking-out of peftilential boils. After the fortieth day T 
allowed them to cat boiled as well as roafted veal, and to 
drink moderately ef wine; but I recommended te them to 
abftain from fifh, falted provifions, pork, four fruits, and, in 
general, every thing that either by quantity or quality might 
occafion indigeftion. 

This regimen: bas been the refult of obfervations made in 
the courfe’ of twenty-fever: years, durmg which F have at- 
tended patients attacked by the plague. It has been ap- 
proved by the ableft phyficians; and long experience has 
fhewn that, it is the beft calculated to guard againft the dan- 
gerous confequences of this horrid difeafe. 

According to the aecounts of Mr. Baldwin, among the 
thoufands who died of the plague in Upper and Lower Egypt, 
there was not one perfon who had been employed in 
earrying oil; from which I concluded that oil muft alfo be 
a prefervative agaimft it. I therefore put im praétice this 
idea in regard tv all thofe perfons who were infected without 
knowing it, and I always found it infallible im its, effeéts, as 
will appear from the following ftriking proofs :—In the year 
1793, twenty-one Venetian farlors refided, day and night, 
for five days, with three perfons ill of the plague, who after- 
wards died, and preferved themfelves from infection by often 
rubbing with oil in the manner above directed. The fame 
year three Armenian families, one confifting of thirteen, the 
‘fecond of eleven, and the third of nine perfons, remained 
with fome of their relations illof the plague; and though 
they lay in the fame apartment with them, according to 
their cufiom, and even in the fame bed, and held the fick in 
their arms, none of them were attacked by the difeafe, be- 
caufe, in confequence of my advice, they daily rubbed their 
bodies over with oil. In the year 1794, a healthy poor 
woman attended thirteen perfons ill of the plague ; remained 


W with them day and night, and yet-was preferved from this. 
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iorrid difeafe by anointing herfelf with ail. ‘The fame year 
two perfons attacked by the plague remained ‘ieveral days im 
the fame houfe with the numerous family of M. Natale 
Pezer, a Ragufan; but the family employed oil, as above 
mentioned, and were perfeétly free from mfection. 

In a word, this wonderful: prefervative has fo much  re- 

putation at Smyrna, that almoft all the inhabitants, though 
perfectly found, when the unfortunate infection makes its 
appearance, immediately fecure themfelves againft it by re= 
peated rubbing with oil. 
_ When this operation is ufed as a preventive, it 1s not 
neceflary that it fhould be performed in the fame mznner as 
on thofe infected. As it is net done fer the purpofe of pro- 
mioting peripiration, but merely to prevent the infection 
from penetrating through the pores, it is not requifite that it 
fhould be performed with thé fame {peed as when for curing 
the diforder; nor is it necefary to abftain from flefh and to 
ufe foups ; but it will be preper to ule only fowls er veal for 
ten or twelve days boiled or roaftcd, without any addition of 
feafoning (condimento). In the laft place, it will be necef- 
fary to guard againft fat and indigeftible food, and fach 
liquors as might put in motion or inflame the mals of the 
blood. 

Careful and repeated rubbing of the whole bedy with 
oil prevents the breaking out of new boils, which often 
take place after the oil has been firft ufed. “The oil muft be 
applied as foon as poffible after the infeGion has been com- 
municated: if omitted for four or five days, it will be of no 
effect. Diarrhoea in this difeafe is a fymptom of death, and 
difficult to be cured; but the editor adds, in a note, that 
Father Luigi, by the ufe of oil, was enabled to recover four 
perfons who had been already attacked by it. The abun- 
dant perfpiration produced by the oil not only prevents new 
buboes from breaking out, but ina few days brings thofe 
which have appeared to fuppuration, or makes them vanith 
entirely. 
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In the courfe of five years, during which friction with oil! 
was employed in the hofpital at Smyrna, of 250 perfons at- 
tacked by the plague the grearer part were cured; and this 
would have been the cafe with the reft had they not negleét- 
ed the operation, or had it not been employed too late after 
their nervous fyftem had been weakened by the difeafe fo as 
to render them incurable. Inimenfe numbers of: people 
have been preferved from the effects of this malady by the 
above means; and of all thofe who have anointed them- 
felyes with oil and rubbed it well into their bodies, not one 
has been attacked by the plague, even though they ap- 
proached perfons already infected, provided they abftained 
from heavy and indigeftible food. 

The aboye account of P. Luigi is accompanied with feve- 
ral attefations of the efficacy of oil, both as a cure and a 
preventive, figned by, B. Giraud the Imperial conful, and 
F. Merry the Englith conful, at Smyrna. 

We are informed by Count von Berchtold, that this me- 
thod of cure is at prefent employed with the beft effeéts in 
Egypt, Conftantinople, and Wallachia; and that great care 
has been taken to make it cenerally known both in the Eaft 
and in thofe countries that carry on trade in the Levant. 

This important difcovery, which does fo much credit to 
eur countryman Mr. Baldwin, deferves the ferious confide- 
ration of all medical men; for, if olive oi! has been found 
efficacious in curing or preferving againft one {pecies of in- 
fection, it is not abfurd to fuppofe that the fame, or other 
kinds of oil, might be produgtive of much benefit in other 
malignant infectious difeafes. We hope foon to hear of 
fome trial being made with it in this country. Would it 
be of any fervice in the yellow fever, fo prevalent in the 
weftern world ? 


VII. Exc- 
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VII. Examination of the Experiments and new Obfervations 
of G. PEARSON, M.D. on Human Urinary Concretions * ; 
and a Comparifon of the Refults obtained by that Chemift 
with thofe of SCHEELE, Bereman, and fome of tbe 
French Chemifls. By C..Fourcroy. From Annales - 
de Chimie, Vol. XXV IL. 


D R. George Pearfon, an Englifh chemift, well known by 
his very ufeful labours, and particularly his ingenious expe- 
riments on the decompofition of the carbonic acid, in his 
Experiments and Obfervations tending to fbew the Compo- 
fition and Properties of Urinary Concretions, inferted in the 
Philofophical Tranfactions for 1798, endeavours to prove 
that the calculi of the human bladder are compofed of a 
particular matter hitherte not well known to chemifts ; 
which Scheele, according to his opinion, negleéted to ftudy, 
and which he calls the wric oxyd. As this conclufion tends 
to overturn completely the difcovery of the illuftrious Swede, 
confirmed by Bergman, refpecting the acid of the human 
urinary calculus, and the refult of very numerous experi- 
ments which I fince made on that animal concretion, (a re- 
fult which ferved to confirm in many points the firft data of 
Scheele, according to which the expreffion of lithic acid had 
been adopted in the new nomenclature,) I thought it my duty 
to examine with particular care the long differtation of Dr. 
Pearfon. I was befides induced to do fo by the lively inter- 
eft which it is pretty generally known I take in every thing 
that regards the analyfis of animal fubftances ; and the more 
fo at prefent, on account of the refearches refpecting urine 
on which I and Cit. Vauquelin haye beén for feveral years 
employed. Inftead of finding ourfelves anticipated on this 
fubje&t by this able Englifh chemift; I was not a little afto- 
nithed to difcover in his differtation a great number ot affer- 


* For Dr. Pearfon’s paper on this fubjeét, fee Philofoph. Mag. vol. ii. 
p- 33 and 130. 
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tions and faéts which fhew, that the author feems not fo 
have accurately comprehended the labours of Scheele. and 
that he feems to have overlooked the refearches which I 
publifhed on the fame fubjeGt, though he quotes me in re- 
gard to fome facts, but only as one of thofe who may be 
confidered as almoft a ftranger to the object which he, had_ 
in view. It alfo appears to me, that the experiments he 
made, inftead of contradiGting the facts obferved by Scheele 
and myfelf, and the confequences I have thence. deduced in 
regard to the nature of urinary concretions, are rather cal- 
culated to confirm them, 

~ What I mean to eftablifh in this memoir requires, rf, 
That I fhould give an exact account of Dr. Pearfon’s experi- 
ments: 2d, That I cormnpare with his refults the facts ob- 
férved by Scheele and Bergman; and that I add to them’ 
thofe which I obferved myfelf: and, 3d, That I draw from 
this comparifon thofe indugtions which form the princi- 
pal part of this memoir. 

The firft pages of this differtation contain a very concife 
account of the labours of Scheele, Bergman,  Fourcroy, 
Link, and Black, But I muft here obferve, that this fhort 
notice is far from being fufficient to give an accurate idea of 
thefe labours; that it is very fingular to hear Dr. Pearfon 
fay, that the particular matter of which he intends to fpeak, 
and which be fays he obtained by diffelving concretions in 
ley of fixed cauftic alkali and precipitating it by means of 
acids, was confidercd as of little importance by Scheele, 
who, he fays, of courfe never made any refearches in regard 
to its propertiés; whereas, if we read with attention the 
miafterly diflertation of the Swedifh chemift, we fhall find’ 
that it was this matter which he confidered as his real acid 
of calculus, and which we have fince called the Jithic acid, 
I inyfelf have feveral times announced in my works, parti- 
cularly under jhe article of cilculus in the DiGionnaire de 
Chimie Encyclopedique, iferted in, the Annales de Chimie, 
1793, tom. xvi. that it was thus that I prepared: the lithic, 

acid 
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atid for my leGtures. Nor, is it accurate to fay, that the 
acid fublimate obtained by Scheele by treating the urinary 
calculi by fire, was taken for the fame as the precipitate of 
their folution in fixed alkali by an acid; fince the French 
chemifts, in announcing that a portion of the lithic acid 
was fublimated without decompofition, 'propofed the procefs 
of fublimation to obtain the lithic acid; and fince I have 
particularly deferibed the decompofition of the greater part 
of this acid by fire, when I announced its property of being 
convertible into the Pruffic acid. But I {hall now proceed to 
detail the experiments, as I fhall have occafion fevera! times 
to fhew that Dr. Pearfon has been fingularly mifled in re- 
gard to our lithic acid. 

[Cit. Fourcroy then gives a pretty full account of Dr, 
Pearfon’s experiments, which it would be ufelefs to repeat 
here, as we have already in the laft two numbers of the pre- 
fent work laid the paper at full length before our readers. 
On'Dr. Pearfon’s expreffion (Phil, Mag. vol. ii. p. 130), “ I 
*€ fhall next relate fome experiments made in order to ob- 
* tain the acid fublimate of Scheele, or lithic acid of the 
* riew fyftem of chemiftry,”’ the French chemift makes the 
following remark: “ I muft obferve that thefe words prove 
that Dr. Pearfon did not underftand very clearly the refults 
of Scheele and of the French chemifts; for ncither the on 
nor the other have ever confidered as real lithic acid the 
produét fublimated by fire from the urinary calculus, but 
only the matter of the whole calculus precipitated in cryttals 
from the boiling waver with which it has been treated, or frony 
its folution in fixed cauftic alkali by an acid. J muft remark 
here alfo, that Schecle in his differtation has accurately dils 
tinguifhed this fublimated portion from the real acid of the 
urinary calculus not treated by fire ; that he has compared 
it to the volatile acid falt of amber; and that Cit. Vauque- 
lin, in an article which he furnifhed’ for Defchamp’s Traité 
dé la Lithotomic, vol. i. p. 132, &c. took great care to point 
put that the fublimated produce of the calculus of the blad- 
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der was nothing but the matter of the calculus altered and» 
changed im. its nature.”—Citizen Fourcroy concludes his; 
abridgement of Dr. Pearfon’s paper as follows: ‘ I thought 
it my duty to give an account of all his (Dr. Pearfon’s] 
experiments and refults, in order that it might be more eafy . 
to compare what he has done with the refearches of Scheele 
and thofe made by myfelf. By giving a fimilan abridgement } 
of the latter alfo, it may be then feen whether Dr. Pearfon 


has made ufeful additions to the difcoveries which preceded 
his labour, and whether the. conclufions which he thinks 
himfelf authorifed to deduce from his experiments can be 
found in them.’? Cit. Fourcroy then proceeds as follows :} 


At fhart Account’ of the Refearches of Scheele and Bergman, 
and of thofe made by my/felf. 


Whey the illuftrious Scheele read in 1776, to the Academy 
of Stockholm, his examination of the bezoar, or ftone of the 
human bladder, no one then had an accurate idea of the 
mature of this concretion, though Margraf had already ob- 
ferved, that it was not formed of an abforbing earth, as was 
pretty generally believed before him, and as has been re- 
peated fo often fince in many works on medicine. Scheele 
obferves in the beginning of his differtation, that he exa- 
mined feveral calculi, {meoth, rough, or angular; that he 
found them poflefs the fame nature and properties: it is 
flherefore the hiftory of the genus that he meant. to give. 
His memoir is divided into ten fections. To afcertain pro; 
perly the value of his labour, I muft here make the reader 
follow him through thefe fections. : 

{. The fulphurie acid diluted produces no. effet on the : 
calculus ; but concentrated by. diftillation it diffolves it: the 
folution difilled to drynefs leaves a black coal, giving off 
fulphureous acid fumes. 

tI. The muriatic acid, diluted er concentrated, has no 
effect ever by ebulliztion on the urinary calculus. 


tI, Weak 
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III. Weak nitric acid attacks it cold: with the affiftance 
of heat there is produced an effervefcence and red vapour3:. 
the calculus is entirely diffolved, and carbonic acid is dif- 
engaged. This folution is acid, even when faturated: with 
the calculus: it gives a beautiful red colour to the fkin in 
half an hour; when evaporated it becomes of a blood red; _ 
a drop of acid then added deftroys the colour; it does not’ 
precipitate the muriat of barytes nor metallic folutions, even r 
with the addition of an alkali; the latter makes it turn 
yellow; a fuperabundance of alkali gives it, by digeftion, a 
rofe colour, as well as the’ property of precipitating fulphat 
of iron black, fulphat of copper green, nitrat of filver grey, 
the fuperoxygenated nitrat of mercury and folutions of 
zine and lead white. The fame nitric folution of the calcu- 
lus of the bladder gives, with lime water, a white precipitate, 
which diffolves without effervefcence in the nitric and muri- 
atic acids without deftroying their acidity. The oxalic acid 
added to the nitric folution gives no precipitation. 

IV. Potafh united to the carbonic acid does not diffolve 
the urinary calculus, either hot or cold; but a perfeétly’ 
cauftic ley of the fame alkali, without any trace of the 
earbonic acid, diffolves it even cold. This folution is yellow, 
of a fweetith tafte; it is precipitated by all the acids, even 
the carbonic; it does not render lime water turbid; it de- 
_ compofes and precipitates metallic folutions, thofe of iron 
brown, of copper grey, of filver black, of zinc, mercury and 
Jead white: it exhales an odour of ammonia. 

V. Lime water diffolves the calculus by digeftion; 200: 
parts almoft are neceflary to take up one; it then lofes its 
fharp tafte; this folution is precipitated in part by acids. 

VI. Pure water diffolves entirely the ftone of the human 
bladder ; but it is neceffary to boil, for fome time, 360 parts 
with one part of the calculus reduced to powder to effect a 
folution. This folution, beimg then complete, reddens a 
tincture of turnfole; does not render lime water turbid; 


and 
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and on cooling depofits almoft every thing it contains in 
fmall cryftals. 

WII. Seventy-two parts (grains) of this calculus, diftilled: 
in’a {mall glafs retort over an open fire urged fo.as to bring’ 
the veffe! to a red heat, produced water of ammonia like 
hartfhorn, and a brown’ fublimate without oil: there re-’ 
mained, twelve, parts or 4 of a black charry fubflance, 
which preferved its colour on red hoi iron in the open air. 
The brown fublimate, weighmg 28, parts, grew white by a, 
fecond fubhmation ; it was deftitute of fmell, even when, 
moiftened by an alkali; its. tafte, was acid ;, it. diffolved in 
water by ebuilition; alcohol diffolved it alfo, but in lefs 
quantity than water; it did not precipitate lime, water, and 
refembled the fuccinie acid, ’ 

From the facts in thefe feven feGtions, Scheele concludes 
that the urinary calculus does not contain either fulphurie 
acid or lime; \but that it is compofed of a conerete ,acid, 
oily, volatile, mixed with a little gclatinous matter, which . 
acquires new properties and changes its nature by tee nitric 
acid. 

‘ VII. He fays he ete a little, of this saa in all UIs 
even in that of children. This liquor evaporated to =i, of 
its weight (14 pounds reduced, to.2, ounces) depofits a fubtle 
powder fimilar to the calculus, which adheres to the veffel, 
and which the cauftic alkali diffolves very eafily.. The de-, 
pot from the urine) of patients labouring under fevers ex- 
hibited the-iame nature ;, it is formed in clofe veilels as well 
as in thofe that are open;_it is re-diffolved by means of 
*heat, and its. precipitation is, owing only.to the cooling of 
the urine. ; 

TX. All urines thus contain phofphat of lime, kept in 
folution by an exeefs of the phofpheric acid; which is the 
reafon thet it reddens blue paper, and. depofits a w hite 
powder: Ly means-of ammonia. Urine gives of it 35 of its 
weight, This precipitate diffolved in the nitric acid is 

sendered 
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rendered turbid by the addition of the fulphurie acid, which 
forms with it a fulphat of lime; the fupernatant liquor, 
when evaporated, leaves the phofphorie acid after feparating 
the ‘nitric acid by evaporation. The nrine of diftafed pers 
fons is more’ acid, and contains more phofphat of lime, than 
sand of healthy perfons. 

” Xv It refults from all thefe fa&s, fays Side in eon= 
chide his differtation, that urine, independently of the 
fubftances already known, viz. the muriats of potafh, foda, 
and ammonia, the phofphat of foda and ammonia, and.an 
oily extractive matter, contams a concrete acid, -hitherto 
unknown, (which forms the urinary calculus,) amd: phof- 
phat of lime. 

I have mentioned with accuracy, and without omitting 2 
fingle experiment, the labour of Schecle, becaufe it appeared 
to me neceflary to do fo, in order to eftablifh an eafy and 
precife comparifon between his experiments and thofe of . 
Dr. Pearfon. 

The difcovery of Scheele, communicated to the Academy 
of Stockholm, was confirmed by Bergman, who gave, under 
the title of an addition, a memoir containing his own ex- 
periments on the ftone of the human bladder, with which 
‘he was occupied at the fame time as his pupil and friend; 
-and it may be readily perceived what muft be the weight of 
‘the aflent of that celebrated man, who firft introduced into 
"the defeription of chemical phenomena, and the reafoning 
on them, the purity, precifion, and method of the geome- 
tricians. In announcing that his experiments eonduted 
him to the fame conclufion, viz, that the urinary concretion 
was compofed chiefly of a particular acid; he fays he found 
fome differences, which, though he aferibes them to thofe of 
fubftances which they had both examined, were, however, 
‘found in all thofe which he treated. It is of importanée 
that I fhould relate here the differences obferved by Bers 
man, becaufe they may ferve to explain thofe which were 
oblerved by Dr, Pearfon himfelf, and which led him‘ to 


draw 
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draw a conclufion contrary to that of the illuftrious Swedith 
chemifts whom he combats in his memoir. 

t. Bergman never fucceeded fo far as to diffolve com- 
pletely urinary concretions in diftilled water, or in the nitric 
acid; but at the fame time the greater part was diffolved in 
the latter, efpecially when precautions were taken to employ 
an excefs of the folvent, fragments of calculus inftead of 
powder, a veflel fufficiently fmall to permit the infoluble 
matter to be collected; and by keeping the matters at a heat 
near that of boiling water, there was feparated a white 
fpongy matter, on which water, alcohol, acids, and am- 
monia had no action; dividing itfelf mto very minute par- 
ticles by ebullition, though ftill infoluble; giving by fire a 
coal difficult to be incinerated, and of which the afhes were 
infoluble in the nitric acid. He never had enough of this 
fubftance to enable him to become better acquainted with 
its nature. 

2. Though the nitric folution of the calculus is not pre- 
cipitated by the oxalic acid, Bergman thinks that lime may 
be found in it in union with fome matter that prevents it from | 
being precipitated; and he finds a proof of this in the afhes 
of burnt urinary calculus, which exhibited the fame pheno- 


mena as lime in his experiments. The nitric folution of cal- 
culus evaporated to drynefs, and burnt or calcined to white- 
nefs, gave him alfo traces of lime. The concentrated ful- 
phuric acid thrown into this folution when evaporated, ex- 
hibited likewife fmall cryftals of the fulphat of lime. This 
earth rarely exceeds ~3, in the urinary calculus. 

3. The concentrated fulphuric acid diffolves the calculus 
with effervefcence by the means of heat; it becomes of a 
blackith brown colour: a little water added to this folution 
makes it immediately, coagulate; a great deal of this liquid 
re-diffolyes the whole coagulum, and forms a folution of a 
yellowifh brown colour. The muriatic acid has no action 
on the urinary calculus, and deprives it of no part of its 
hme, 

4. Berg- 
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4. Bergman frequently mentions the red colour affumed 
by the nitric folution of the urinary calculus when fponta- 
neoufly evaporated in the air, or by the action of fire; even 
when it does not contain an excefs of free nitric acid: he 
obferves that this colour difappears by the addition of acids 
and alkalies; that it becomes black by the action of a {trong 
fire; that the calculus thus diffolved and evaporated is after- 
wards foluble in all acids; that by employing the nitric acid 
too much concentrated, the calculus is wholly reduced into 
froth ; that the fudden fwelling-up of the folution when ra- 
pidly heated is confiderable, and the foam of a bright red; 
that alkalies do not feparate the calculus from the nitric acid, 
ut unite with it as they de when two acids are prefented ta 
them; that the red mafs obtained by evaporation of the mi- 
tric folution is very different from the concrete acid of the 
calculus in its colour, its deliquefcence, the rofe-coloured 
tint which the fmalleft quantity of it communicates to water, 
its folubility, and its lofs of colour by the muriatic acid, the 
fpots which it leaves on the fkin, on bones, glafs, paner, 
efpecially by the aid of timeand heat. He aferibes thefe re+ 
markable effects to the alteration produced in the native acid 
_ of the urinary calculus by the nitric acid, rather than to 2 
precipitation with the latter. 

5. Bergman, in mentioning that he made many other ex- 
periments on the ftone of the bladder, takes care to point out 
that they prove nothing more or any way different from 
what Scheele has faid in his excellent memoir. All re- 
fearches, fays he at the end of his addition, for the purpofe 
of difcovering a remedy for this difeafe, ought to be founded 
on a perfeét knowledge of the properties of the calculus. He 
obferves that alkalies are the only truly active remedies, 
the efficacy of which has been acknowledged by medical 
experience, in concert with chemical refearches, He con- 
cludes his note by announcing that he hoped to be able to 
determine more accurately whether all calculi of the bladder 
were really of the fame nature. But during the cight years 


which 
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which were added to his life after this epoch 1776 Satta 
in 1784) his occupations and deranged {tate of health pre~ 
vented him from completing this labour, as he wrote no« 
thing more than what I have here made known. 


[To be concluded in the next Number. ] 
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VIII. Ob/ervations on the Garden Spider, and the Method it 
employs to conftruét its Web. By an anonymous Author. 
From the Journal de Phyfique, Vendemiaire, An. VI, 


TH OU GH the natural hiftory of infeéts be not the par- 
ticular object of my ftudies, I never negle& any facts, re- 
Jating to that feience, with which accident may make me 
acquainted. In the month of Germinal laft I had before 
my windows fome fhrubs in pots; and one day, when it 
was very warm, I removed them from the fun, and placed 
them on the floor of my chamber. Cafttng my eyes on 
them about an hour after, T was not a little furprifed to fee 
a pretty, fmall, vertical fpider’s web, which extended from 
one fhrub to another. It was not above two inches in dia- 
meter; but the concentric circles and radii were exceedingly 
numerous. Nothing could be more elegant; and the cen- 
tre of it was quietly occupied by a fmall fpider, not larger 
_ than the head of a pin. I was certain that this web had not 
exifted an hour before, as J had removed my pots one after 
the other; and I could not conceive how fo much work, 
that muft have required fo many journeys, could have been 
completed fo foon; but what increafed my aftonifhment 
not a little was, that each pot was placed in a fmall vellel 
_ filled with water. Suppofing then that the fpider had gone 
from the one fhrub to the other to fix its threads, it mutt 
have been obliged to crofs the water, which appeared 19 to me 
improbable, as the animal was not of the aquatic kind. 
I then recollected a fimilar fact, which I pe oblerved the 
“year 


= 


— eS ee SS 


Objervations sapihe Garden Spider 2a 


. year before i ds company with fome of my friends, atid which 
had appeared to us equally wonderful. We were walking 
-in the gardens of a country-feat, much neglected for feveral 
* years, where we faw an alley of horfe-beeches, the branches 

of which left a paffage of fcarcely five or fix fect, barred up, 

as it were, by a multitude of fpiders’ webs in a vertical po- 

_ fition. As we began to enquire how the fpiders had been 
~ able to convey their threads from one fide of the alley to the 
other through fo many leaves and branches, one of the com-_ 
pany faid that the threads, in ali probability, had been floated 
to the other fide by the wind, and that they had been caught 

, and.retained by the oppofite branches. The problem feemed 
thus refolved, and the converfation turned upon fome other 

Fubje&. The fact, however, which Aad taken place in my 

_ chamber, where the air was in a ftate of perfe& tranquillity, 
_clearly convinced me that the threads of thefe infe&ts had 
not béen tranfported by the wind; and that they muft have 

_ fome dire& method of conveying them from one place to 

another. 

I was then induced to fuppofe that thefe fpiders were 
themfelyes acquainted with fome method of projecting their 
. c threads, from the point where they are ftationed, to another 
»_ at which they with to arrive. In confequence of this idea, I 
__ refolyed to make fome experiments. I removed, by means of 
_a feather, the finall fpider from the middle of its web ; and 

. to be fure that no floating thread adhered to it, I moved 
another feather feveral times around that on which the 
:. _fpider was placed. I then gave it a gentle fhake, which made 
a the infect defeend feven or eight inches, extending its legs 
. _and fpinning. It then remained *ftationary in a otteonead 
fituation, having all its legs folded up on its belly, where it 

y fad applied its thread 5 fo that it feemed to be fufpended by 
she middle of its body. I faw it from time to time make 
Reed a turn, very fpeedily, fometimes to the right and fome- 

., times to the left, and this movement was perfeétly {ponta- 

neous ; ; for there was no agitation in the air or the feather, 

om Vou.ll, ny ee which 
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which I had fixed to the back of a chair.”® ‘After being fil» 
pended in this manner half an hour, “the fall fpider’ made a 
fudden {pring towards ‘my Breaft,. raifine itfelf rapidly by an 
oblique line, which made at anole’ of 4o or'50? with® the 
perpendicular. I repeated this experiment’ feveral 'times ; 
et I always obferved that the fpider, after having remained 
a few moments fufpended, conftantly rofe in’ afy oblique di- 
~ rection, in order to reach fonie neighbouring objet. 0" 

My aitgntion being diverted by dina elfe, I did not 
then cart my obfervations any farther ; but in the month 
of Therfnidor laft, havi ing found under my flirubs one of thefe 
Ipiders, about the fize of a grain of hemp-feed, I refunied 
my former experiments 3 and, being furnifhed with a mag- 
nifying glafs, I attentively examined every thing that paffed 
at the moment when the fpider was in fufpenfion: tt was 
_not long before I faw, very diftinly, a pretty large’ thread 
fue in a jet from its anus, and rife diagonally, making With 
the thread of fufpenfion an angle of about 45°.” This ‘thread 
was lengthened about feyen or eight inches, at leaft; per 
fecond. . When the thread reached a neighbouring ‘body it 

remained there attached; and the infect then making half 
2 turn, darted out another on the oppofite fide, and pro-~ — 
ceeded thus alternately five or fix times. The fpider then 
mounted with rapidity, and traverfed thefe different threads, 
which became ftretched horizontally, by I know not what. } 
_ operation, though at firft they would have formed an anigle 
_ sof 99°, the fummit. of which was occupied by the filipehded 
.2nimal.. Soon after [ faw a mult titude of other threads fia P 
» blithed between thefe principal ones; and the work | w as car- ¥ 
» tied, om, with fo much rapidity, that it was impothble for me 
., to-follow.it minutely... The net work feemed as aif fo ormed— 
sby.magic; but no doubt remained to me refpecting. the x 
-(ptincipal fact, which is the emiffion of the large tranfverfal 
_ threads, an operation. not performed by chance, but defign, y 
.and which might be compared perhaps to the exienfion of 
> the long tentuedte of certain marine animals, 
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_As the, threads, when they iffue from the body of the 
animal, afcend always obliquely, it appears to me that this 
is produced by the effect of a double impulfe. On the one 


part the infect forces. them out horizontally, and on the 
-other their own. fpecific lightnefs makes them mount verti- 
-eally, from which there refults an oblique direction. This 


fpecific lightnefs is owing, in my opinion, to a kind of ve- 
ficle, fhaped like a very elongated Prince Rupert’s drop, 
which is at the end of the thread at the moment of its 
emiflion. This veficle, the fubftance of which feems to be 


exceedinely thin, is perhaps filled with fome fluid, light, and 
at the fame time vifcous, which poffelfes the double pro- 
perty of making the thread afcend, and of cementing it to 


the bodies which it touches. 

_ Inaword,I have no-doubt that the garden fpider directs 
at pleafure, and towards a determined point, thofe threads 
which it throws out; for I remarked, in the alley above- 
mentioned, that all the webs were vertical and at right an- 
gles to it, which could not be confidered as the effect of 
chance. I hope, therefore, that entomologifts will purfue 
thefe obfervations, in order to difcover, if poffible, by what 
fenfe the fpider judges either of the diftance or the pofition 
of the bodies to which it dire&ts its threads. I obferved 
that the fituation in which it was when it emitted them ‘did 


not allow it to fee the place to which they were direéted. 


a I have fome reafon to doubt that the eyes of fpiders 
_ are actually the organs of vifion. I have often prefented to 
thefe infects dieing bodies, by which they were in no man- 


is “mutt certainly have feen them, had they been endowed with 


+ 


LI 


the faculty of fight. I have even cut off fome of their claws 


re 
ss without, their perceiving the {fciffars; and yet it is well 


hae 


own that, the miftratt of fpiders is fo great, that, as foon 
3s, ‘they have the leaft perception of a flrange object, they 
~~ betake themfelves to flight. On the other hand, if their 
‘web be agitated i in the flighteft manner, as it would be by a 
i fly, 
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fly, they are feen to run out that moment;,,and never retire 
back until they haye affured themfelyes, by feeling, that 
they have been deceived. . An animal endowed with fight 
would not commitfach errors. Befides, the curious hiftory of 
their amours; the different maneeuvres they prattife before 
they touch cach other; their fear and miftruft when they 


vats 
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_firft approach, and their precipitate flight, all announce that 


they are yery,umecertain, in regard to the objet prefented to: 
them: it is only by means of feeling that they are able t to 
difcover that they have not to do with an enemy. //()1 LJ 
My doubt on this head is not confined merely to fpiders, 
but extends to al! white-blooded animals, the eruftaceous 
excepted, It is probable that the antennz and other tenta-~ 
eula perform, in infects and worms, the office of the organs 


" 
of fight. Thatmultitude of eyes afligned to flies, butterflies, &e- 
} 


“ture, which never forms any thing fuperfluons. But what 


fame fenfé, efpecially in: beings which, by the frortnefs of 
“their life, are the leaft expofed to the lofs of thefe organs ; 


*"neceffary for thé prefervation: of’a {pecies | of living beings,” 
Ni always. places. this mean//in._-their own: power. She- 


‘moftt effential means of exiftence.. Had fhe made the fabri- 


‘of perifhing. «It was neceflary, therefore, that) the, fhould ; 


‘Be ‘actually the cafe. But’ we niuft generalife, this confe- 


in my opinion, is by no means agreeable to the progrefs of na- 


could be more ‘ufelefs than that,profufion of organs of the 


while the ‘largeft animals, deftined to exift|fer a century, 
have-received only a double organ of fight, which 1s fo ne- 
ceffary to them? This would be an abfurdity which we, can~ 
not fuppofe to exif. 

I fhall here add, in’ regard to the garden fpider,, that as 
Nature is infinitely wife, fhe could not intruft to chance their 


eation of their web to depend on a breath of wind, that may 
not take place; fhe would have expofed.them to. the danger 


put under their difpofitien direct means 5, and, this feems te~ 


i pr Sa 


quence, and concliide, that whea any mean.1s andifpenfibly © 


whas rendered. it prechrious df no time ; and it never depends” | 
upon 


a 


i 
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upon any fortuitous circumftances. As I have fince learned ' 
from two well-informed naturalifts, that it was commonly 

- believed that the garden fpider merely fuffered, iis threads, to 
float in the wind by chance, I thought it might be of fome 
utility to publifl the refult of my obfervations, 
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1X. Ox the Syftem of Forces. By J. C. DELAMETHERIE. 
-. From Journal de Phyfique, Brumaire, An. VII. 


Geometric [ANS, accuftomed to precife mathematical 
demonitration, cannot reconcile themfelves to the difficulties 
which occur in the explanations given by phyfics to the dif- 
ferent phenomena of nature. They prefer the method of 
the great Newton, which is, to calculate the effects whatever 
may be the caufes; and hence has been introduced the 
fyfiem of forces, which feems to gain ground in a, fingular 
‘manner. Kant is one of the firft who announced it in 
Germany. He diftinguifhes two kinds of phyfics, the dyya- 
mic and atomif?. He calls atomift phyfics that which teaches 
that the primitive parts of matter are compofed of atoms 
or indivifible parts, and which endeavours to. explain all the 
phenomena of nature by the action or impulfe of different 
fluids. The fecond, which he calls dynamic phyfics, ap- 
pears to him preferable. It fuppofes matter to be compofed 
_~ of'molecule always divifible. This matter is “ a@tuated by 
4worforces: ft. the attractive; and, ad. the repulfive.. The 
- atomifts confider fluids as compofed of {mall folid moleculz. 

’ Kant does not admit thefe folid molecule. Fluids, according 

to ‘him, are fuch originally, fo that we cannot conceive 

blsaid of a fluid which is not fluid. Thefe two forces, fie 
ing to Kant, produce feveral other forces, viz. 3d, the calo- 
vie force, which is the principle of heat and of all the pheno- 
* mena afcribed to: fire; 4th, the luminous force, which is 
‘the principle of light and all the phenomena depending on 
it; 5th, the electric ferce, which is the caufe of all the phe- 

fe Rae, nomena 
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nomena afcribed to electricity; 6th, the magnetic: forée, 
which produces all the phenomena afcribed ‘to magnetifm: 
Confequently all the phenomena of heat, light, electricity, 
magnetifm, according to him, are modifications of the attrac= 
tive and repulfive force of the firft parts of matter, and there 
exifts neither caloric fluid, luminous fluid, ele€tric fluid, nor 
magnetic fluid. This fy{tem has numerous partifans in Ger- 
many, and it has even been extended {till farther. 7th. The 
galvanic force. Humboldt fuppofes that the phenomena of 
galvanifm may be explained by a particular force, which he 


calls the galvanic. Humboldt however always {peaks of a- 


galvanic fluid, as feveral of Kant’s pupils fpeak of the caloric 
fluid, the Juminous fluid, the electric fluid, and the magnetic 
fluid. But thefe are mere denominations, which exprefs the 
unknown caufes of the phenomena of heat, light, electricity,’ 
magnetifm and galvanifm. th. The vital force, vita propria. 
Blumenbach, to exprefs the phenomena of vitality, fuppofes 
a particular force, which he calls vita propria. gth. Ni/us 


formativus. The fame learned man, to exprefs the forma- 


tion of organifed bodies, fuppofes a particular force, which 
he calls ui/us formativus. Jhis amounts to the fame as that 
called by other philofophers the plattic force. 

Barthez believes alfo, that we ought to confider all the 
vital funétions in man and animals, as produced by pecu~ 
liar forees and directed according to the primordial laws of 
a vital principle. “J think I have found, adds he, that 
there exifts in the living mufcles a force of the fixed fitua- 
tion of the molecule and of their fibres (tending to reft) 
different from the forces of contraétion and dilatation (tend- 
ing to motion), the exiftence of which has not been before 
fo much as fufpeéted. The forces of the vital principle are 
inherent in each part of the body which, they animate, and 
exercife there the movements peculiar to, that part. The 
found method of philofophifing in each natural {cience ad- 
mits in them gencral occult caufes *. * 


Nouvelle Mécanique des Mouvemens de Homme, par Barthez- 
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8, this expreflion,, pels ‘caufes, which modern philofe- 
phy has had fo. much, dificulty to banifh, is inconfiftent with 
the generally adopted ideas, I fhall here offer fome reflec- 
tions on that fubjeét, as well as on Kant’s fyftem of forces 
In my, opinion, the, manner of cultivating natural Meare 
phy ought to be confidered under feveral points of view. 
1ft. Some confine themfelves to a defcription of the objects. 
and phenomena that occur. The zoologift defcribes ani- 
mals, their manner of living, and of reproducing their 
fpecies. The botanift does the fame in regard to plants. 
The mineralogift in the like manner deferibes minerals and 
their external qualities. The phyfical geographer defcribes 
the furface of the earth; and the aftronomer the celettial 
bodies, their movements, &c. 2d. Others go full farther. 
The anatomitt explores. the internal parts big animals and 
vegetables, and defcribes their ftruture ; and the chemift 
analyfes them, as well as minerals, to difcover the principles 
of w hich they are formed. 3d. The geometrician calculates 
the movements and forces of all thefe beings, independently 
of the caufes by which they may be cen 3 and he fur- 
nifhes the mechanift with calculations for conftru€ting and 
dire€ting his machines. 4th. In the lait place, others en- 
deayour to difcover the caufes of all the phenomena exhibited 
by thefe bodies, as well as to explain the mechanifin of their 
different movements. This is the fcience of phyfics. But 
it has fo often Jed men into crror, that true philofophers are 
exceedingly difficult in regard to the explanations it gives. 
This has induced them to have recourfe to the fyflem of 
forces, by which they exprefs a fact, the effects of which 
they calculate without attempting to trace them to their 
caufes: as they cannot, for example, yet explain the pheno- 
mena of vitality, they exprefs them by the words vital force, 
whatever | may be their caufe. The vital force, then, is that 
which produces the phenomena of vitality; but we are ig- 
norant of the manner in which it aéts. This is what bagte 
to be underftood by the expreffion occult caufes. The an- 
T4 : cients, 


. 
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cients, for example, not being ‘acquainted: with: thelsweight. 
of the atmofphere, could not explain why water did not rife 
in a pump but toa certain height. They faid it was the 
effect of ‘an occult caufe; that is to fay, of a caufe with 
which they were unacquainted, which was concealed from 
them, ‘occulta. Many 

In the like manner we ought only to underftand by the’ 
word force the caufe of a general fa&t, whether this caufe be 
known or not. This is the acceptation in which the word 
was underftood by Newton. He obferved that all’ bodies 
had a tendency towards each other, and he called the caufe 
of this general phenomenon attractive force, or attraGtion. 
He obferved alfo, that in certain circumftances they repelled 
each other; and he called the caufe of this fecond general 
phenomenon repulfive force, or repulfion. This mode of 
expreifion:may: be applied to all the grand phenomena of na- 
ture, andiwe may ufe the word force in the following differ- 
ent fenfes : Luminous force, the caufe of the phenomena of 
light ; the caloric force, the caufe of the phenomena of heat; 
the ¢eéiric force, the caufe of the phenomena of ele&tricity ; 


_ the magnetic force, the caufe of the phenomena of magnet- 


ifm ; the galvanic force, the caufe of the phenomena of gal- 
yanifm; the |/oxorous force, the caufe of the phenomena of 
found ; the capillary force, the caufe of the. phenomsena’of 
capillary attraction; the force of affinities, the caufe of the 
phenomena, of affinity ; the difslvmg ‘force, the icaufe of 
the phenomena of folution ; the confolidating. (folidifiante) 
force, the caufe of the phenomena of folidity 5 the ery//allize 
ing force, the caufe of the phenomena of cryftallization 5, the 


. vital force; the caufe of the life of animals and vegetables’s. 


thesgenerative force, the caufe of the generation of animals 
and veeetables ;. the xutritive force; the caufe of nutrition 3). 
theyu/cular force, the caufe of mufcular motiom; ithe fim- 
pathetic force, the caufe of fympathetic movements ; the con 
coding foreethe caufe which affimilates morbific humours;! 
The number of thefe forces might be greatly extended if we 

employ. 
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employ that term to»exprefs the caufe of a general pheno- 5 
midnomd bib 193 evr yc f omnis. on 
The geometer calculates the effects of thole forces which 
figns infiead of numbers ; 
to:fimplify ‘his operations; but if he »wifhes afterwards. to~ 


he employs, as he dees algebraic 


obtain refults, he mut give to thefe fiens their real values. 
In the liké manner; if he wifhes to have a-phyfical, refult, 
he muft affign a value to the word force which he employs. + 
The philofopher endeavours to difcover the caufes of thefe * 
forces; but he is fo often deceived, and gives fo many falfe. 
explanations, that we are always inclined to-confider as bad“ 
thofe which he afligzns. We muft not, however, fall into 
the oppofite excefs, and afcribe to the word force an accep~ 
tation which’ it ought not to have. Let us: imitate the 
wifdom of Newton: “ All bodies, fays he, have a tendencys 
towards each other; that tendency I call attraétion, attrac=* 
tive force; but it may be the effect of an impulfion, ‘or of 
fome other caufe which is unknown to us.” He fays. the 
fame thing of repulfive force. Let,us apply this. to all the, 
forces before mentioned. The fonorous force, for example;)- 
has certainly as its caufe fome agitation in the fonorous body, 
and the atmofpheric air by which it is furrounded. -This is, 
a certain fact, though we cannot yet explain all the pheno- 
mena exhibited by fonorous bodies. The. cafe.is. the, fame 
with the luminous, electric, magnetic, caloric, and, galyanic- 
forces. The phenomena of heat, light, eleétr city; magnets 


 ifm,.galvanifm, have as caufes the movements. of particular 


fluids ; and, though we are not yet able to determine the na~' 
ture of all the movements of thefe fluids, we know that their. 
aétion:is in the inverfe ratio of the fquares of the diftantes, 
‘Reil ‘has {hewn that the »7/xs formativus of Blumenbach 
ought to be conjidered, as I have faid, as “a real force oft 
eryftallization. | In general the formation of organifedsbo-) 
dies, their increment, theit nutrition, is nothing but: this 
force of cryftallization,| It has: formed all minerals;. the. 
globe itfelf; and the whole univerfe, It is alfo the confoli- 
dating 
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dating power,.or that, which gives folidity, to all bodies... 
The force of cryftallifation is.confequently, a force which, 
ads in the moft general manner inmature; that is to fay, , 
among exifting beings. Attraction itfelf is the effect, of, 
the action of the gravific fluid, and repulfion is the effect of , 
the repulfive fluid er caloric. . The philofopher acknow- 
ledges that he is yet ignorant of the.manner.in which all 
thefe fluids aét ;. he is only acquainted with fome int their, . 
laws. ) 

This acceptation of the word foree eo es every poflible 
Jatitude to the calculations of geometry (which form the 
phyfico-mathematical {ciences), and does not violate the 
principles of found philofophy. The expreffion occult caufes, 
explained in this manner, can give no offence.) But af; 
people fhould perfift to confider force as a quality inaepen- 
dent of the action. of all matter, fluid or not fluid, this, 
would. be a mere metaphyfical abftraction,, 
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X.4, Obfervations on the, Satellites. of the Georgium Planet, 
and. the two innermoft Satellites of Saturn. .By Dr. JH, 
Scuroten, F.R.S. 8c. From Neucre Beytrage zur Er. 
weiterung der Sternkunde.. 1798. 


Twas prevented by various fpeculations, during the hours 
of obfervation, from directing the thirteen or, twenty-feven, 
feet reflectors to the Georgium Sidus till the rgth of Febru-, 
Ary 1797, when, about eight-o’cleck in the evening | looked 
at it through the thirteen feet reflector, with a magnifying, 
power of almoft 200. It appeared very plainly ‘ag a pla net, 
of menfurable diameter, having a pale white Jight ;and,in 
a little time, when the cye pees accuftomed to the inftru~, 
ment, feveral very fmall ftars were perceptible around it. 
Two of thefe, being the neareft, in @ and (Plate V I, fig. Ti 
- were, alittle clearer, though it was with fome difficulty, 
they could be ciflinguifhed, The largeft, a, was to. the 
north= 
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north-weft, diftant about feven or eight apparent diameters 
of the planet; but 4; which was at a much leis diftance, 
was lefs perceptible. They were both too faint for meafure- 
ment. M. Harding diftincuifhed them plainly alfo; and 
both our delineations exactly correiponded. As the planet 
at an inconfiderable clevation had irradiation, and at the 
fame time a large apparent diameter, it was pofiib! e, ac- 


cording to the diftance affigned by Dr. Herfchel, that they » 


might be the fatellites; and we confidered them as fuch = 


becaufe they had a fatellite-like appearance. 

The’weather being ferene, we were able to obferve the 
Georgium planet next evening, the goth, at eight o’clock, 
through the faine reflector with magnifying powers of 180 
and 288. It was very evident that we both diftinguithed, with 
full certainty, the fame two luminous points, which we had 
feen before, at nearly the fame diftance and in almoft the 
fame relative pofitions; fo that, from their perfectly fimilar 
appearance, we had reafon to conclude they muft be the 
fame ftars. They had their fituation in ¢ and d, in fuch 


a manner that c, the moft remote, preceded the planet in the” 


diretion of its equatorial motion without perceptible decli- 
nation. 

As uranus, being then retrograde, had within twenty- 
four hours moved 2/ go! towards the weft, as was vifible 
from the neighbouring ftars, the two which we obferved, 
had they not been fatellites, muft have been feen two mi- 


nutes towards the caft. This was not the cafe; but as on 


fhe evening before, they were again vifible in ¢ and d, with 
the like relative pofition ; which fully convinced us oa they 
were fatellites. 

At eight 0 ‘clock the followi ing evening we found the fame 
luminous points, with the thirteen feet refledtor and a mag- 


nifying power of 288, at the like diftance and in the former 


relative pofition, but more towards the fouth in e and f; and 
it appeared tc our conviction, that the fecond larger fatellite, 
which the evening before preceded the planct wefiwards, in. 


the 
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the direétion of its equatorial movement, now formed: swith 
it an evident angle, and at the fame time had proceeded 
fouthwards the like diftance. Befides the fatell ite three 
telefeopic fixed {tars were diftinguithable in @, 8, y. (f ig. 2.) 

_About ten o’clock we continued our obferyations with the 
twenty-feven feet reflector, and M. Harding, befides the fall 
ftars which had now moved.a little thu, their place, ob- 
ferved two moye,in dand ¢ (fig. 3.) In the ftrong light of 
this telefcope the fecond larger fatellite, now moved to ¢, which 
from its difance, colour, and degree of light, we perceived 
toebe the fame obferyed on the 19th and the goth, diftine 
guithed itfelf clearly from the other {mall ftars, and even 
from the firft fatellite, though its light was very weak. At 
the fame time we obferved the direction of its equatorial. 
motion towards ¢, fo that both the fatellites, according to 
the proportion of the periods of their revolution, feemed to 
have moved fouthwards.. By this circumftance, and as 
it was impoflible that with a reflector having fo much light 
we fhould not, in ferene weather, fee both the fatellites, we 
were more confirmed in our opinion. 

As the weather was unfavourable I could not repeat my 
obferyations till the 26th of February, at42 minutes paft 10, 
when, with the thirteen feet reflector anda magnifier of 
288, 1 diftinguifhed two faint luminous points in quite 
-anather pofition, viz. one in g (fig. 1.), which I took to be 
the fecond or larger fatellite, and another in 4, which I con- 
fidered as the firft. Both thefe points correfponded with 
-Herfchel’s periods; fo that we could form no other conclue 
_fion than that, with this excellent reflector, we had feen 
bash, the fatellites, 

~,How’ far the power of this reflector extends will particu- 
frei appear from the following obfervations on: the fatel. 
. lites of Saturn. We had. often obferved, with this inftru- 
3ment, , during clear moon-fhine, the five old fatellites, and 
_ fe variation of their light 5 but I never believed that it 
isttolrelf pat would 
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‘ould thew the two innermoft; and yet I know, with the 
utmoft certainty, that this was the cafe. 

'L. On the 17th of February 1797, after having furveyed 
with | it every thing remarkable in regard to Saturn, M. 
“Harding obferved, about 7h, 23m. true time, at a, (fig: 4. ) 
a difficult to be diftinguifhed taint luminous ‘point, w hich 
he was inclined to confider as the fixth fatellite.” TI diftin- 
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guifhed it alfo; and both our delineations of’ its pofition 
coincided fo far, thatit was feen, according to its proportional 
“diftance from the ring, ur the orbit of the fixth fatellite. 
Its light, on account “at its very {mall fize, was fo wéak that 
it was not always diftincuifhable, but only now and then 
by intervals. 
te. if. ‘About cleven o’élock k> the fame je evetine our cliferva- 
tions 5 were continued 5 and though it was difficult to find this 
point again, it was at length difcovered by us both.- “About 
“ah. 24m. it appeared to have’moved ‘the confiderable’ 
fegment. from a to b, in the orbit of the fixth fatellite. 
This was fufficient to convince us that we had obferved that 
/— fatelite with the thirteen fect refle&or and a magnifying 
__ power of 288; for in both points’ its diftance from” ihe Ting 
‘according to the proportion of the ellipfe, amounted, Hike 
_that of the fixth faccllite, to only % of the diameter ‘of ‘the 
4 fing. ad. Saturn was rettograde, 2 according to caleula- 
_ ton, receded weftwards 3°3 feconds, in four’ hours, from 
was 23m. to 1rh. 24m, Had it’been a fixed ftar, it 
mutt haye appeared about rrh. 24m! nearly 3°3 feconda 
farther from a towards the eaft, inftead of having moved 
7 4 Pweltirards tod. It could, therefore, be no fixed far, but a 
. - fatellite, 3d. If the fegment a, 6, which it’ appeared ‘to 
have paffed over, be keducedto the orbie'e dhe-ixteeel. 
Tite, the port in the courfe of four hours had not completely 


_ “moved + of that orbit; and therefore gives a period of 
fomew hat more than 32 hours. The fynodical period’ of 
__ the fixth ‘fatellite, according to ‘the determination’ of ‘Dr. 


Herfchel, 
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Herfehcl, amounts to 32h. 53m. 9 fec. A more accurate 
coincidence could not be expected in fo {mall a circles +» 
TIT On’ the goth of F ebruary, "im the evening, as the 
weather was favourable, we directed the twenty-feven fect 
“refleGtor to Saturn, and M. Harding’ fienified that he ob- 
‘ferved, very clearly, a fmall Juminous point, near the ring, 
which from its diftance and appearance he thought might 
be one of the fatellites. I faw it alfo myfelf very diftin@ly 
and with perfect certainty. Each delineated its: pofition 
feparately; and both delineations correfponded: exaély. 
About 10h. 44 m. true time, he faw it, not as exhibited by 
the front view, but according to its true pofition at ¢, in the 
orbit of the fixth fatellite; and the calculation afterwards 
made, proved that it actually was the fixth:fatellite, obferved 
tnaand b on the evening of the 17th with the thirteen 
fect reflector ; for from the r7th, 11h. 24m.,, to the goth, 
toh. 44m. there had elapfed 71 hours 20 minutes, in 
’ which time this fatellite muft have performed 2°16, nearly 
2 whole periods and not quite 7, of its fynodical revolution, 
and have appeared removed not fully one fixth of its orbit 
towards the weft from 4. If the pofition of the planet.atfuch 
a weftern diftance from b be projected, 1t will be found to 
correfpond very accurately with the obferved point c. 

IV. On the 21ft of February, when viewing Saturn and 
his fatellites, for another purpofe, with the thirteen, feet 
reflector, I for fome time found no appearance.of the fixth 
fatellite; but I at length difcovered it, and,-as.I believed, 
“with perfect certainty, At about 7h. 30m. .it ftoodyin A. 

V. About 11 o’clock, the fame evening, our obfervations 
‘were continued with the twenty-feven feet reflector and a 
magnifier of almoft 200. Deceived by the: front; (view: of 
the inftrument, I imagined that the fixth fatellite, according 
to the before-made obfervations, muft ftand fomewhat to thy 
») right ofthe ring. I believed alfo that J faw a point at, or 

according to the pofition with the fmall reflector of the thir- 
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teen feetitelefeope in g 5. and haying defired M. Harding, who 
often) diftinguithed delicate points better, than myfelf,.,to 
_ direét his attention towards that part, he affured me that he 
ofaw very clearly, not only a point inf, but alfo a fecond 
pale ‘luminous point in e, the pofition and diftance of both 
-owhich points he. delineated very accurately, as they, were 
feen with) a front view, about 11h. 34m. true.times and 
- thatiat f was found to be in the orbit of the firft, and that at 
elim the orbit of the fecond inner fatellite, . It was not tll 
» the next day that I difeovered my error occafioned by. the 
/ front view; and I found, to our great fatisfaGtion, that the 
duninous point, feen at ein the orbit of the fecond inner 
‘Mfatellite, was actually the fixth or fecond inner fatellite:. for, 
asvit was feen by a front view in e, it muft have been. feen 
by the:common mode of obfervation towards the eaft at d. 
Through mifiake, we by no. means fufpected the, fixth 
fatellite in e3 ands) therefore, the obfervation was.proved to 
» befo much the more correct when calculation fhewed that 
‘the fixth fatellite had actually been, according to, the front 
‘view, im that pofition, or, according to the ufual mode of 
obfervation, in d: From io h. 44m. on. the, evening 
© Peb. goth, till 11h. 34m. on the evening of the ax1fi, 
there had elapfed 24 hours 50 minutes,. in which time this 
Sfatellite, aveording to its period of 32 hi 53 mug fee: had 
pafled over 2 of its period + 5!;, and, confequently, nmuft 
“have ftood in d3 which’ correfponds  perfe@tly with the peint, 
)feen in e by the front view. 
 T hall here-take occafion to remark, that the pale luminous 
* point which M. Harding faw, by the front view, at f, ex« 


= galy in the orbit of the feventh fatellite, andof which } 


‘> mylelfhad a tranfient glance, may really have been, that, 
~fatellite ; for it had often happened before, that, befides feeing 
» the five old fatellites, I imagined that I faw in proportionally 
© near, mall, pale luminous points, the two inner, the fixth 

“and féventh fatellites, when the weather was not {6-fayeur- 
saat able 
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- 


able as to enable me to examine them par ticularly for any: 


~ time without intermiffi ion. 


VI. At 7h. 34m. February 27th, when we the _ 


employed i in obferving with the thirteen feet refle€tor, M. 


Harding affured me that he faw, with perfee certainty, a 


~~ 


very ant luminous point at z, where I ‘had feen it alfo a 
little before, but not with fo much certainty. According to 
his delineation, it {tood‘in the orbit of the fixth f{atellite ; 
and it was found afterwards by comparifon that this lumi» 


_ mous point was actually that fatellite: for, from 1 th. 34m. 


on the evening Feb. 2rft, till 7h. 34m. on the evening of 
the 27th, five days 20 hours had clapfed, which divided by 
the period ofits revolution gives 4°25 revolutions; fo that the 
fatellite muft have ftood in z, about + of its orbit farther 
from d towards the weft, where it it aétually was potleant? 8 to 
accurate obfervation. 

Thefe fix obfervations, made in the courfe of ten days, 
during which the fatellite was always feen in thofe pomts in 
which, according to Dr. Herfchel’s determimation, it ought 
to be found, clearly fhew not only that we diftineuifhed the 
Yeti feletlité with the thirteen feet refiector, bat that the 
period affigned by Herfchel has been determined with great 
accuracy. Two obfervations, however, made later agli 


“to me to be worthy of notice. 


VIf. On the evening of the 6th of March, when Saturn 


was diftant only from 11 to 1£ degree from the illumiated 


half of the moon, I aiicay ered the four outer fatellites with 
the' thirteen feet reflector and a maenifying power of 238. 
On. account of fome meafurement which I had long wifhed 
to make under fuch circumftances, I applied to the reflector 
a magnifying power of 532 ; and it is certain that with this 


“power, almoft ‘double to the former, at fo {mall a -diftance 


from the ‘moon, I faw much better, though the light was _ 


confiderably weakened; for, at the firft view, I not only 
clearly difcovered the firft: fatellite in its weftern digreflion 
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and periodical change of light towards faintnefs ; but I faw 
alfo to the north-eat, at the diftance from the ring of | of 
its diameter, a very fimall fixed ftar, which was only half as 
perceptible as the paie firft fatellite was during its periodical 
increafe of light. 

M. Harding foon after found not only this fixed flar with 
all the five old {atellites, but obferved alfo, on the weftern fide 
nearer the ring, a ftill paler, more delicate luminous point, 
the fituation of which he fhewed only in general. I fuc- 
ceeded in difcovering it alfo; and both our delineations of 
its pofition being compared, proved that we had both feen it 
very accurately in the fame point, and in the orbit of the 
fixth fatellite. Even if we had not immediately calculated 
the place of this fatellite, we muft, from the proportional de- 
creafe of its light and the foregoing obfervations, have con- 
fidered it as the fixth.. About 8h. 12m. truc time, it ftood 
in; and it afterwards appeared that we had not erred ; 
for M. Harding, having continued the obfervation alone, 
found about 1oh. 3om. that it had proceeded eaftwards 


to /. As Saturn at that time moved daily about two mi- 


nutes towards the eaft, the luminous point 4, had it been 
a fixed ftar, muft have been diftant from Saturn about 10 
feconds weltward. This circumftance, that it not only 
had accompanied Saturn eaftwards, but had moved in its 
orbit, a perceptible portion of a circle, proved with full 
certainty that it was the fixth fatellite, and this was after- 
wards confirmed by calculation; for from 7h. 23m. true 


_time, in the evening, Feb. 17th, when it was firft feen by 


M. Harding, to 8h. 12m. on the 6th of March, 17 days 
© hours 49 minutes had elapfed, during which the fatellite 
had completed 12°43 fynodical revolutions of 1 day 8 hours 
53 minutes g feconds. It muft therefore have moved 
about #3,, or almoft the half of its orbit from a towards 
the weft; and this exaétly agrees with the pofition where we 
both faw it in &. The arc which it had moved over from 4 
to / correfponds alfo, becaufe the fatellite in 2h. 18m. froma 
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8h. 12m. to 10h. 30m. muft have moved towards the 
eaft about ,",th of its orbit, which correfponds with the 
arc kV. 

It is alfo worthy of remark, that we diftinguithed this fa- 
tellite with a thirteen feet reflector during ferene weather, 
by moonlight, and only at the diftance of 1; degree from 
the moon; and the circumftance that, in the courfe of fe- 
venteen days, we found it eight times exaély in thofe pofi- 
tions where, according to Herfchel’s period, it ought to 
ftand, confirms in the completeft manner the accuracy of 
that period. 

Obfervations which confirm what others have difcovered 
with large telefcopes contain indeed nothing new; but 
they are, however, ftill valuable not only to the obferver, but 
to many amateurs, who often wifh to try whether they 
have inftruments that poffeis a fufficiently ftrong power ; 
and under that view I have confidered it as my duty to give 
the above at full length, felected from a great many which I 
made in regard to the fatellites of Saturn. 

I fhall pafs over feveral made on the fixth fatellite of Sa- 
turn, which feem to betray irregularities in it; and only re- 
mark that, according to our obfervations, this fixth fatellite, 
like the whole of Jupiter’s four, and the five outermoft of 
Saturn, are, inall probability, fubjeét to a variation of their 
light. 


XI. Extrad& of Experiments and Obfervations on the Ufe 
of Phofphorus adminiftered internally. By ALPHONSUS 
Lerotl, Profeffor at the Medical School of Paris. From 
Bulletin de la Societ2 Philomatique, 1798. 


Es Puosprorus adminiftered internally in con- 
fumptive difeafes appears to give a certain degree of activity 
to life, and to revive the patients, without raifine their pulfe 
in the fame proportion. Theauthor relates feveral inftances 

that 


: 
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that occurred to him in the courfe of his practice, one, of 
which is as follows: Being called to attend a woman, a 


the point of death, who was quite worn out by a confump-, 


tive diforder, with which fhe had been afflicted for three 
years, in compliance with the earnett defire of her hufband, 
who requefted him to give her fome medicine, he compofed 
one of a’portion of fyrup diluted with water in which :a few 
fticks of phofphorus had been kept. Next day the wo- 
man found herfelf much better., She was revived for a few 
days; and did not die til] about a fortnight after. 

2. He himfelf, as he acknowledges, was fo imprudent as 
to take two or three grains of folid phofphorus. combined 
only with treacle, and experienced the moit dreadful fymp- 
toms. At firft he felt a burning heat in the whole region 
of the flomach. That organ feemed to be filled with gas 
which efcaped by the mouth. Being dreadfully tormented, 
he tried to vomit, but in vain, and found relief only by 
drinking'cold water from time to time. His uneafy fenfa- 
tions were at length allayed; but next morning he feemed 
to be endowed with an aftonifhing mufcular force, and to be 
urged with an almoft irrefiftible impulfe to try its energy. 
The effect of this medicine at length ceafed, adds the au- 
thor, 2 la _fuiie d’un priapif/me violent. . 

3. In many cafes the author employed, and ftill employs, 
phofphorus internally, with great benefit, to reftore and re- 
vive young perfons exhaufted by excefles. He divides the 
phofphorus into very {mall particles, by fhaking it im a glafs 


filled with boiling water. He continues to thake the botile, 


plunging it into cold water, and thus obtains a kind of pre- 
cipitate of phofphorus, exceedingly fine, which he bruifes 
flowly with a little oil and fugar, or afterwards employs as 
liquid eleétuary, by diluting the whole in the yolk of an egg. 
By means of this medicine he has effected aftonithing cures, 
and reftored the firength of his patients im a very fhort 
time, 

U2 4. In 
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~ 4. In malignant fevers the ufé of phofphorus internally, 
to check the progrefs of gangrene, has fucceeded beyond 
‘expectation. Theauthor relates feveral inftances. 

5. Pelletier told him, that having left, through negli- 
gence, fome phofphorus in a copper bafon, that metal was 
oxydated, and remained fufpended in the water. Having | 
thoughtlefsly thrown out the water in a {mall court in which 
ducks were kept, thefe animals drank of it, and all died. 
Mais le male, fays the author, couvrit toutes fes femelles 
jufque au dernier inftant de fa vie. An obfervation which 
accords with the effect experienced by the author. 

6. The author relates a fact which proves the aftonifhing 
divifibility of phofphorus. Having adminiftered to a patient 
fome pills, in the compofition of which there was not more 
than a quarter of a grain of phofphorus, and havmg had oc- 
cafion afterwards to open the body, he found all the internal 
parts luminous; and even the hands of the perfon who had 
performed the operation, though wafhed and well dried, re- 
tained a phofphoric fplendor for a long time after. 

4. The phofphoric acid, employed as lemonade, has beers 
ferviceable to the author in the cure of a great number of 
difeafes. 

8. Leroi affures us that he oxydated iron with phofpho- 
rus, and obtained, by the common means, a white oxyd, 
almoft irreducible, which he thinks may be employed with 
advantage in the arts, and particularly in painting with 
oil, and in enamel, inftead of the white oxyd of lead. This 
white oxyd of iron occafioned violent retchings to the au- 
thor, who ventured to place a very {mall particle of it on his 
tongue. He does not hefitate, therefore, to confider this 
oxyd as a terrible poifon. He was not able to reduce it, 
but by fixed alkali and the glafs of phofphorus. 

g. The author afferts that by means of phofphorus he de- . 
compofed and feparated from their bafes the fulphuric, mu- 
riatic and nitric acids; that by help of the phofphoric acid 

he 
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he tranfmuted earths; and that with calcareous earth he 
can make, at pleafure, confiderable quantities of magnefia. 
He declares that to his labours on phofphorus he is indebted. 
for proeeffes by which he effects the diffipation (op>re la 
frite) of rubies, the fufion of emeralds, and ‘the vitrification 
of mercury. 

[We need hardly add, that Englifh pratitioners will ufe 
their wonted caution in the application of fo powerful a 
remedy. | 


—— 


XII. On the Procefs of Bleaching with the oxygenated mn- 
riatic Acid; and a Defcription of a new Apparatus for 
bleaching Cloths with that Acid diffolved in Water, with- 
out the Addition of Alkali. By THEOPHILUS LEWIS 
Rupp, Efy. From Memoirs of the Literary and Philo- 
fophical Society of Manchefter, Yol. V. 1798. 


For the difcovery of the oxygenated muriatic acid, its’ 

effe&ts on colouring matter, and its ineftimable advantages, 

the arts are indebted to the juftly-celebrated Scheele. M. 

Berthollet loft no time in applying the properties of this cu- 

rious and highly interefting fubftance to the moft important 

practical ufes. His experiments on bleaching with the oxy- 

genated muriatic acid proved completely fuccefsful, and he 
did not delay to communicate his valuable labours to the 
public. The new method of bleaching was quickly and 
fuccefsfully introduced into the manufa@ures of Manchefier, 

Giafgow, Rouen, Valenciennes, and Courtray; and it has 

fince been generally adopted in Great Britain, Ireland, 

France, and Getmany. The advantages which refult from 

this method, which accelerates the procefs of whitening 
cottons, linens, paper, &c. toa really furprifing degree, in 

every feafon of the year, can be juftly appreciated by com- 

mercial people only, who experience its beneficial effects in 

U3 many 
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many ways, but particularly i in the quick circulation of their 
capitals. ; ' : 
Great difficulties, for a time, impeded its progrefs, atifiig 
chiefly from prejudice and the ignorance of bleachers in che- 
mical proceflés. Thefe obftacles were, however,  foon re- 
moved, by Mr: Watt at Glafgow, and by Mr..Henry:and 
Mr. Cooper at Manchefter. Another difficulty prefented it- 
felf; which had nearly proved fatal to the fuccefs of the ope- 
ration. This was the want of a proper apparatus, not for 
making the acid and combining it with water, for this had 
been fupplied in a very ingenious manner by Mr. Watt and 
M. Berthollet*; but for the purpofe of immerfing and 
bleaching goods in the liquor. The volatility of this acid 
and its (ogapeaiies yapours prevented its application in the 
way commonly ufed in dye-houfes. Large cifterns. were 
therefore conftructed, in which pieces of {tuff were ftratified ; 
and the liquor. being poured on them, the cjfterns were 
clofed with lids. But this method was foon found to be de- 
fective, as the liquor could not be equally diffufed ;. the 


* M. Berthollet’s apparatus, however, is too contplex for the ufe ofa 
manufaétory; Mr. Watt’s is better; but a'range of four, five, or fix 
hogfheads, or rum-puncheons, conneéted with one another, in the man- 
ner of Woulte’s diftilling apparatus, is preferable ro-either of them. Agi- 
tators, on M. Berthollet’s princip!e, may be applied. The retort or ma- 
trafs fhould be of lead, flanding in a water-bath ; its neck fhould he of 
fufficient length to condenfe the common muriatic acid, which always 
comes over, and it fhould form an incliaation towards the body of the re- 
tort, fo that the candenfed acid may return ito ir. _ I beg leave to obferve 
here, that I always found the liquor to be ftrongeft when the diftillation 
was carried on very flowly. I have alfo found, that the ftrength of the 
liquor is much increafed by diluting the vitriolic acid more than is ufually 
done. The following proportions afforded the ftrongeft liquor : 

Three parts manganefe. 
Bight parts common fale. 
Six parts oil af vitriol, 
Twelve parts water. 
The proportion of manganefe is fubject to variation according to its qua- 
Sty. 
Saedee pieces 
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pieces were, therefore, only partially bleached, being white 
in fome parts and more or lefs coloured in others. Various 
other contrivances were tried without fuccefs, till it was dif- 
covered that an addition of alkali to the liquor deprived it of 
its fuffocating effects, without deftroying its bleaching pow 
ers. The procefs began then to be carried on in open vel- 
fels, and has been continued in this manner to the prefent 
period. The bleacher is now able to work his pieces in the 
liquor, and to expofe every: part of them to its action, with- 
out inconvenience. This advantage is unqueftionably great 5, 
but it is diminifhed by the heavy expence of the alkali, 
which is entirely loft. It is moreover to be feared, that the 
alkali which is added to the liquor, though it does not deftroy 
its power of bleaching, may diminifh it; becaufe a folution 
of the oxygenated muriat of potafh, which differs from the 
alkaline bleaching liquor in nothing but in the proportion 
of alkali, will not bleach at all. This is a well known fact, 
from which we might infer, that the oxygenated muriatic 
acid will lofe its power of deftroying the colouring matter of 
. vegetable fubftances, in proportion as it becomes neutralized 
by an alkali. But as we fhould not content ourfelves with 
inferences however plaufible, when the truth may be efta- 
blifhed by experiment; and as I thought the matter of fuf- 
ficient importance, I made the following experiments on the 
fubjec. 

I beg leave to premife, that in all thefe experiments I 
made ufe of one and the fame acid, which was kept ma 
bottle with a ground-glafs ftopper, and fecured from the in- 
fluence of light.» The ‘manner in which I made the experi- 
ments was fimply this. I weighed, firft of all, a bottle 
filled with the colouring fubftance which I meant to ‘em- 
ploy: I then weighed, in a large and perfectly colourlefs 
bottle, half an ounce of the acid, to which I immediately, 
butwery gradually, added of the colouring fubftance con- 
tained in the former bottle, till the acid ceafed to deftroy any 
more of its colour, ‘The bottle with the colouring fubftance 

U4 ae was 
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was then weighed again, and the difference between its pre- 
fent and original weight was noted. The fame method was 
obferved in all the experiments. 

Experiment I. To half an ounce of oxygenated muriatic 
acid, I added a folutioa of indigo in acetous acid*, drop by 
drop, till the oxygenated acid ceafed to deftroy any more co-’ 
Jour. It deftroyed the colour of 160 grains of the acetite of 
indigo. 

Experiment II. A repetition of Experiment 1. The colour 
of 165 grains of acctite of indigo was deftroyed in this 
experiment. 

Experiment IT]. A repetition of Experiments 3. & 17. 
The colour of 160 grains of the acetite was deftroyed. 

Experiment 1V. To half an ounce of the oxygenated mu- 
riatic acid, were added 8 drops of pure potafh in a liquid 
fate. This quantity of alkali was about fufficient to deprive 
the acid of its noxious odour. This mixture deftroyed the 
colour of 150 grains of the acetite of indigo. — . 

Experiment V. A repetition of Experiment tv. The co- 
lour of 145 grains of the acetite was deftroyed. 

Experiment VI. To half am ounce of the oxygenated mu- 
riatic acid, to drops of the fame alkali were added. It de- 
ftroyed the colour of 125 grains of the acetite of indigo. 

Experiment VII. A mixture of half an ounce of the oxy- 
genated acid, and 15 dyops of the alkali, deftroyed the co- 
lour of 120 grains of the acctite of indigo. 

Though I had taken the precaution of avoiding the ful- 
phuric acid, for the reafon {tated in the foregoing note, I 
was not quite fatisfied with thefe experiments, on account 


* It has been ufual to eitimare the ftrength of the oxygenated muriatic 
acid by a folution’ of indigo in fulphuric acid. This method was inads 
miffible in thefe experiments on the comparative ftrength of the bleaching 
Jiquor, with and without alkali; becaufe the fulphuric acid would have 
cecompofed the muriat of potafh, and thereby produced errors. I there- 
fore added to a fohation of indigo in fulphuric acid, after it had been di- 
Juted with water, acetite of lead, till the fulphuric acid was precipitated 
with the lead. The indigo remained diffolved in the acetous acid. 
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of errors which might have taken place through a double 
affinity. I therefore made the following. experiments, in 
which I employed a decoction of cochineal in water, inftead 
of the acetite of indigo. 

Experiment VU. To half an ounce of the nivalis: 
miuriatic acid, a decoction of cochineal was added till the 
acid ceafed to act on its colour. It deftroyed the colour.of 
390 grains of the decoction. 

Experiment 1X. A repetition of Experiment vi1r1. The 
colour of 385 grains of the decoétion was deftroyed in this 
experiment. 

Experiment X. To half an ounce of the acid, 6 drops of 
the liquid alkali were added. This mixture deftroyed the 
colour of 315 grains of the decoétion. 

Experiment XI. Eight drops of the alkali were mixed 
with half an ounce of the acid. This mixture deftroyed the 
colour of 305 grains of the decoétion. . 

On a comparative view of the refults of thefe experiments, 
it will appear, that an addition of potafh to the bleaching 
liquor impairs its ftrength confiderably. This diminution of 
power, and the expence of potafh, are a ferious lofs in an 
extenfive manufacture. It would, therefore, be defirable to 
have an apparatus for the ufe of the pure oxygenated mu- 
riatic acid fimply diffolved in water, which is at once the 
cheapeft and beft vehicle for it. This apparatus muft be 
fimple in its conftruction, and obtainable at a moderate 
expence ; it muft confine the liquor in fuch a manner as to . 
prevent the efcape of the oxygenated muriatic acid gas, which 
is not only a lofs of power, but alfo an inconyenience to the 
workmen and dangerous to their health; and it muft, at 
the fame time, be fo contrived, that every part of the ftuff 
which is confined in it, fhall certainly and neceffarily be ex- 
pofed to the action of the liquor in regular fucceffion. Hay- 
ing invented an apparatus capable of fulfilling all thefe con- 
ditions, I have the pleafure of fubmitting a defcription of it 
to the Society, by means of the annexed drawing. 

DE- 
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DESCRIPTION OF TRE APPARATUS. 


‘Fig. 1, (Plate VIE.) is a feétion of the apparatus. Tt con- 
fits of an oblong deal ciftern ABCD, made water-tight, 
Atib, EE, of ath or beech wood, is firmly fixed to the mid- 
dle of the bottom CD, being mortifed into the ends of the 
ciftern. This rib is provided with holes, at FF, in which 
two perpendicular axes are to turn. The lid, AB, has a 
rim, GG, which finks and fits into the ciftern. Two tubes, 
HHT, are fixed into the lid, their centres being perpendicu- 
larly over the centres of the fockets, FF, when the lid is 
upon the ciftern.  At'I, is a tube by which the liquor is in- 
troduced into the apparatus, - As it is necefflary that the 
fpace within the rim, GG, be air-tight, its joints to the lid, 
and the joints of the tubes, muft be very clofe; and, if ne- 
éeffary, fecured with pitch. Two perpendicular axes, K L, 
made of ath or beech wood, pafs through the tubes, H H, 
and reft im the fockets, FF. A piece of firong canvas, M, 
is fewed very tight round the axis K, one end of it pro- 
jetting from the axis. The other axis is provided with a 
Gmilar piece of canvas.. N, are pieces of cloth rolled upon 
the’axis L. Two plain pulleys, OO, are fixed to the axes, 
im order to prevent) the cloth from flipping down. The 
fhafts are turned by'a moveable handle, P. Q, a moveable 
pulley, round which: paffes the cord, R, This card, which 
is faflened on the oppofite fide of the lid (fee fig. 2), and 
paffes over the fmall pulley S, produces friction by means 

of the weight T. By the fpigot and fauffet V, the pile is 
1 off, wlio exhautted. 

“Fig. 3. A plan of the apparatus, with the lid taken off, 


FIHE MANNER OF USING THE APPARATUS,, 


The dimenfions of this apparatus are calculated for the 
purpote of bleaching twelve or fifteen pieces of *'calicoes, or 
inv other finfs of equal Breadth end’ fubftance. When’ the 
goods are ready for bleaching, the ‘axis, L, 1s placedon-a 

frame 
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frame in a horizontal pofition, and one of the pieces, N, 
being faftened to the canvas, M, by means of wooden fkew-. 
ers, in the manner reprefented in fig. 1, it is rolled upon the 
axis by turning it with the handle, P. This operation muft 
be performed by two perfons; the one turning the axis and 
the other direCting the piece, which muft be: rolled on very 
tight and yery even. _ When the firft piece is on the axis, 
the next piece is faftened to the end of it by fkewers, and 
wound on in the fame manneras the firft.. The fame me- 
thod is purfued till all the. pieces are wound upon the axis. 
The end.of the’ laft piece is then faftened to the canvas of the 
axis K. Both axes are afterwards placed into the ciftern, 
with their ends in the fockets F F, and the lid is put on the 
eiftern by pafling the axes through the tubes HH. The 
handle P is put upon the empty axis, and the pulley Q upon 
the axis on which the cloth is rolled, and the cord R, with 
the weighs T, is put round it andvover the pulley S. The 
ule of the fri€tion, produced by this weight, is to make the 
cloth wind tight upon the other axis. But as the effect of 
the weight will increafe as one cylinder increafes and the 
other leffens, I) récommend that three or four weights be 
fufpended on the.cord, which may be taken off gradually, as 
the perfon.who works the machine may find it convenient. 
As the weights hang in open hooks, which are faftened to 
the cord, it will be little or no trouble to put them on and 
to remove them. 
»Things being thus difpofed,' the bleaching liquor is to: be 
transferred from the veffels in which it has been prepared 
into: the apparatus, by 2 moveable tube paffing through the 
tube I, and defcending to the bottom of the ciftern. This 
tube being connected with the veflels, by means of Jeaden 
er wooden pipes provided with cocks, hardly any vapours: 
will efeape in:the transfer. When the apparatus is filled up 
to the'line a,.the moveable tube is to be withdrawn, andthe 
jube Ii clofed... As the liquor rifes above the edge of the,rim 
G, and. above the tubes. H H, it is.cvident that no,cyaporas 
tion 
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. ‘tion can take place, except where the rim does not apply 
clofely to the fides of the box ; which will, however, form a 
very trifling furface if the carpenter’s work be decently done. 
The cloth is now to be wound from the axis L upon the 
axis K, by turning this; and when this is aceomplifhed, 
the handle Pand pulley Q are to be changed, and the cloth 
is to be wound back upon the ‘axis L. This operation is, 
of courfe, to be repeated as often as neceffary. It is plain, 
that by this procefs of winding the cloth from one axis upon 
the other, every part of it is expofed, in the moft complete 
manner, to the action of the liquor in which it 1s immerfed. 
Et will be neceflary to turn, at firft, very brifkly, not only be- 
caufe the liquor is then the ftrongeft, but alfo becaufe it re- 
quires a number of revolutions, when the axis is bare, to 
move a certain length of cloth in a given time, though this 
may be performed by a fingle revolution when the axis is 
filled. Experience muft teach how long the goods are to be 
worked; nor can any rule be given refpecting the quantity 
and ftrength of the liquor, in order to bleach a certain num- 
ber of picces. An intelligent workman will foon attain a 
fufficient knowledge of thefe points. It is hardly neceffary 
to obferve, that, if the liquor fhould retain any ftrength after 
a fet of pieces are bleached with it, it may again be employed 
for another fet. 

With a few alterations, this apparatus might be made ap- 
plicable to the bleaching of yarn. If, for inftance, the pulley 
© were removed from the end of the axis K, and fixed im- 
micdiately under the tube H;—if it were perforated in all 
dire&tions, and tapes or ftrings pafied through the holes, 
fkains of yarn might be tied to thefe tapes underneath the 
pulley, fo as to hang down towards the bottom of the box. 
The apparatus bemg afterwards filled with bleaching hquor, 
and the axis turned, the motion would caufe every thread to 
be acted upon by the liquor. Several axes might thus be 
turned in the fame box, and being conneéted with each other 
by pulleys, they might all be worked by one perfon at the 

fame 
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fame time; and as all would turn the fame way and with ~ 
the fame.f{peed, the fkains could not poflibly entangle each 
other. 

In order to fhew the ufefulnefs of this apparatus ftili more 
clearly, I requeft the Society to attend to the following ftate- 
ment of the expence of a given quantity of bleaching liquor, 
with and without alkali, but of equal ftrength. 


WITH ALKALI*®, 


fe Se 

Bo lb. of-falt, at 13d. per lb. - - - 10 0 
6olb. of oil of vitriol, at 6!d. per Ib. - - 112 6 
30 lb. of manganefe - - - 2 6 
20 lb. of pearl-afhes, at6d. perpound - - 10 © 
£2315 9 


_ But it appears by the foregoing experiments, 
that the liquor lofes ftrength by an addition of 
- alkali. The value of this lofs, which on an ave- 
rage amounts to 15 per cent. muft be added to 
the expence - - - - - 8 3 


WITHOUT ALKALI. 


‘Bo lb. of falt -! - “ - Io © 
60 |b. of oil of vitriol i Leming tie 
30 lb. of manganefe - - - 2 6 

PA en 


It appears from this calculation, that a certain quantity 
of the liquor, for the ufe of my apparatus, cofts only al. 5s. 
but that the fame quantity of the alkaline liquor cofts 31. 3s. 3d. 
which is 40 per cent. more than the other. The aggregate 
. of fo confiderable a faving muft form a large fum in the ex- 
tenfive manufactures of this country. . 


# I make no mention of the expence attending the preparation of the li- 
qvor, it being the fame in both cafes. 
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XIN. A Differtation on Painting in Oil ina Manner fimilar 
to that praétifed in the Ancient Venetian School. By 
Mr. TimotuHy SHELDRAKE*. From Tranfactions of 
the Society for the Encouragement of Arts, Vol. XVI. 
1798. 


Tue method of painting praétifed in the Venetian 
School, I conceive to have been as follows : 

The cloth was primed with colours in diftemper, of a 
brownith hue, fuch as.would properly enter into the darkeft 
parts of the picture. The moft tranfparent colours are the 
propereft. I believe umber was moft generally ufed, broken 
with red, yellow, or blue, according to the tint intended to 
be produced, and diluted with chalk or whiting to the proper 
degree of ftrength. Upon the ground fo prepared the fub- 
ject was correctly drawn with umber, pure, or mixed with 
lake, blue, or black; and, with the fame colours, thofe 
fhadows that were darker than the ground were then painted 
in. abit 

The artift then painted the lights with pure white, in a 
folid body, where the light was brighteft, or where the full 
effe&t of colour was to be produced; and, where the demi- 
tints were afterwards to be, feumbling it thinner by degrees, 
till it united with the fhadows. 

In this manner the chiaro-ofcuro was finifhed as much 
as poffible, and the local colour of every object in the pitture 
glazed over it. All the colours ufed in this part of the 
work were ground in oil, which was abforbed into the 
ground, the picture remaining flat, fomething like a picture 
in. water colours or crayons; it was then varnifhed, till 
faturated with varnifh, and the full of every colour brought 
‘out: the picture was then complete. 


* The Great Silyer Pallet was voted to Mr. Sheldrake for this ingenious 
performance, 
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Upon the moft faperficial view of this procefs, it will be 
evident that a picture painted by it is, as to all vifible pros 
perties, a varniih pictures for the {mall quantity’ of oil that 
had been ufed, funk into the ground, and never could rife 
again to be hurtful; while the varnifh, being laid on after 
the colours, gave them all the brilliancy and durability they 
could derive from that vehicle, without being liable to the 
objections that are made to painting in varnifh, fuppofing it 
to be ufed in the fame manner as oil is in painting with oil. 
It is true that this mode of painting is itfelf liable to fome 
objections: thefe I have endeavoured to obviate, and fhall 
therefore mention hereafter. Here it may be obferved that, 


as any varnifh may be ufed, it is to this circumftance we 


muft attribute the different degrees of durability in pictures 
of the Venetian School. I have feen fome that would refitt 
the moft powerful folvents, while others were deftroyed by 
the weakeft; though all poffeffed the apparent properties 
that diftinguifh the Venetian pictures from all others. 

As I do not pretend to degrade painting to the rank of a 
mechanical art, that may be infallibly practifed by a receipt, 
I thall be permitted to obferve, that this was the general 
fyftem of the Venetian School, which I have feen varioufly 
modified in the works of different artifts of that, as well as 
of the Flemifh, which is derived from it. It is fufceptible 
of an almoft infinite number of modifications, in proportion 
to the talents, the judgment of, and the objects to be painted 
by, the artifts who may adopt it. This being the cafe, if it 
‘is proved by experiment ‘that effects fimilar to thofe of the 
Venetian piGtures may be produced by this method, and 


_ that the fyftem has a ftrone tendency to produce that bril- 


fiancy, and harmony of colouring that is fo much admired, 
with more certainty and facility than thofe qualities can be 
obtained by any other mode of painting, I hope my cafe 
will be proved to the fatisfa€tion of the Society. 

‘T once afked Sir Jofhua Reynolds, by what circumftances 
‘im the management of a picture he thought the harmony of 
colouring 
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colouring was to be produced? He replied, An unity of light 
and an unity of {hadow fhould pervade the whole. He ex- 
plained to me the ditficulty of reducing the various colours 
of all the objects that may be included in a picture, and the 
various modifications of thofe colours to the fimple, harmo- 
nious ftate he defcribed, and illuftrated what he had faid by 
this fimile. «A piéture, to poffefs harmony of colouring, 
fhould look as if it was painted with one colour (fuppofe 
umber and white), and, when the chiaro-ofcuro was com- 
plete, the colour of each objeét fhould be glazed over it.” 

This obfervation, from fuch authority, was imprefled with 
peculiar force on my.mind; and if I can retrace its opera- 
tions on a fubje&t which has fo long engaged my attention, 
I fhould fay Sir Jofhua’s obfervation was the clue that guided 
me through all my experiments, and, I hope, will enable 
me to prove, that the beautiful and fimple practice which he 
fuggefted as a fimile, was literally the practice of that fchool 
upon whofe works his ideas of colouring were founded. At 
the fame time I may obferve, that the fact feems to have 
cluded his obfervation, or he would not have ufed it as a 
comparifon to fimplify his defcription of a practice which he 
thought both difficult and complex. 

In the Newtonian doétrine of light and colours, it is 
believed that all colours are inherent: in light, and are 
rendered vifible by the action of various bodies, which re- 
fle&t particular rays, and abforb the reft. Without difput- 
ing the truth of this doctrine, it is to be obferved, that a 
painter muft confider the objects he reprefents as being ana- 
logous to the materials he ufes to reprefent them; and, in 
this view of the fubject, colour is to be confidered as a pro- 
perty inherent in bodies, which is rendered vifible by the - 
contact of light, a colourlefs, or at leaft a mono-coloured 
‘fubftance, and fhadow the mere privation of light. 

A piure may reprefent either a group o figures, or other 
objects, in a room, or any objects in the open air: whatever 
the fituation may be, it reprefents certain objects in agiven 

7 . fpace, 
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fpace; poffeffing individually their peculiar colours; and ge- 
nerally expofed to the operations of light. The quantity of 
light each can receive muft depend upon its form, and its 
pofition refpe€ting that part whence the light comes; for, 
in proportion as ather parts recede from the light, the fhadow 
becomes vifible: but fhadow is nothing but privation of 
light, and privation of colour, in proportion as the light is 
diminifhed. Some attention to thefe circumftances will, 
perhaps, enable us to demonftrate the truth of Sir Jofhua’s 
pofition. 

Tf a globe of one colour be expofed in a painter’s room, 
properly darkened, that part which is neare(ft the light will | 
partake of its colour; the next part will fhew the true colour 
of the object: that which firft recedes from the light will be 
a little obfcured, the next a little more, and fo on progref- 
fively, till that part which is fartheft from the light will lofe 
its colour, and appear equally dark with the fhadieft part of 
the room. Now we know this globe is of one uniform 
colour; the variations we fee in diferent parts of it are only 
deceptions, occafioned by the acceffion of light in fome 
parts, and the privation of it in others. 

What is true of this one object and its parts, would be 
equally true of any number of objects, whatever their co- 
lours or relative fituations might be: if they were placed 
together in the fame room, each would poffefs its own in- 
dividual colour, each would partake of the general light, in 
proportion to its fituation, and of the general darknefs in 
proportion as it recedes from the light. All this may be 


eafily conceived; but the difficulty, and in the ordinary 


modes of painting a ferious one it is, is to reprefent fuch 
objects with the appearance of truth, and preferve the 
harmony neceflary to conftitute a whole. The Venetian 
painters however, by whatever means they obtained their 
knowledge, difcovered a method fo fimple, that perhaps no 
other can produce fuch brilliant effects, and undoubtedly 
not with facility and certainty at all comparable with theirs. 
Vor, Ii. x ; The 
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~ The artift will remark that, in deferibing the ahi of. © 
the Venetian method of painting, I have fuid nothing of the ¢ 
manner of producing thofe demi-tints whith conduce fo 
much to the brilliancy of a pifture, which are fo difficult fo 
execute,’and in which he moft frequently fails. Thofe tines 
até, in the ordittary modes of painting, produced by the 
niixture of black, erey, blue, or brown (according to the 
judgment of the artift), with the local colours of the ob-’ 
jects. tis thefe tints which, from their being made with 
fuch colours, tt is dificult to get clear, and which never are 
fo clear im any other as in the Venetian, and in fome of the 
Flemiih pictures, which are painted upon analogous princi- 
ples. The fact is, that thofe painters produced all fuch tints 
without the admixture of any colour to reprefent them, and 
by amethod fo like that by which they are produced in 
nature, that this circumftance alone enfures a degree of 
brichtnefs to their colours, and of harmony to their fhadows, 
that it is perhaps impoffible to produce, in an equal degree, 
by any other mode of painting. 
al | isa finewlar fact, which I have not fkill in phyfics to’ 
be able to account for, though by numerous experiments I 
have afcertained adit contradiction, that if upon any de- 
gree of brown, between the deepeft and the lighteft brown 
yellow, we paint pure white, m gradations, from the fold 
body to the lighteft tint that can be laid on, all the tints 
betrveen the folid whtie and the ground will appear to be 
GREY, intenfe m proportion to the depth of the ¢round, and 
the thinnefs of the white laid upon it. But in every cafe all 
the tints laid upon one ground will harmonize with each» 
other, and form one connected chain (if T may ufe the ex- 
preflion), which will perfectly unite the higheft light with 
the darkett fhade. x - 
‘Tf then we examine the component fubftances of a Vene=) 
tian picture, we fhall find the lichter parts confit only of 
white, to reprefent the light; and ofthe local colours of the | 
oh jects it reprefents, the demi-tints are imitated “by an ap=" 
otha - pearance 
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pearance almoft as deceptive as the fimilar appearances in 
“nature: but in every other method of painting, thefe demi- 
. tints are produced by mixing fome dufky colour with the 
Jocal colours and the light. -The comparifon of thefe me- 
thods will afford a demonftrative reafon why the Venetian 
mutt be brighter than any other mode of painting. 

Having fhewn, as near to a demonftration as the nature of 
the fubje& will perhaps admit, why thofe parts of a Venetian 
picture that are connected with light and colours are brighter 
than the correfponding parts of any other pictures, it remains 
to explain the caufe of fimilar fuperiority in the darker parts 
of the fame pictures. 

It has been faid, with much confidence, that as white re- 
prefents light, fo black is the reprefentative of darknefs. 
But though this may be true in phyfics, it certainly is not 
fo in painting: for the painter’s art is to reprefent objects as 
they appear, in point of colour, to be, not as they really are. 
Thus, if I know an object is perfectly black, and am to re- 
prefent it as it appears to be at the diftance of fifty feet, 
i. from the pallet will not produce a good imitation of 

, becaufe the interpofition of fifty feet of the atmofphere 
ne caufe it to appear of a colour different from what it 
really is; and v.ve ver/a, if we go inte a cavern, a cellar, or 
a room, fo darkened that the coleur of no obje&t can be dif- 
tinctly feen, and if we there hold any folid black fubftance 
near to the eye, the difference will be vifibie at once; the 
black object will be immediately diftinguithed, by its folidity 
and colour, from the furrounding fpace, and fuch remote 
obje&s as may be obfcurely vifible through it. Thefe ob- 
jects actually poffefs their individual colours, and only ap- 
pear indiflinétly from the abfence of light, The black 
obje&t may appear folid, and of that colour, from its 
proximity to the eye; but the circumjacent ones will appear 
of a colour perfectly diftin&t from it, more or lefs tranf- 
parent, in proportion to their diftance from the eye, and 
fhewing a portion of their individual colours, ageording to 
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the quantity of ill-defined light that may be admitted. 
Thus we fee (if I may venture to mention fo notorious 4 
truifm), that fhadows are nothing real; they only feem to 
exift in the abfence of light, and give to objeéts an ill-defined 
appearance, diftinét from, though in fome inftances mixed 
with, light and colours in different degrees: but as the 
painter muft reprefent this appearance by fomething real, he 
choofes the colours moft analogous, viz. browns, and the 
moft tranfparent of their clafs, to reprefent this tranfparent, 
but imperfectly defined appearance in nature. 

It has been fuppofed that the Venetian painters had fome 
peculiarly rich and tranfparent brown colour, which is feen 
to pervade all the works of that fchool; the effect of which 
no modern artift has been able to imitate, and which there- 
fore is fuppofed to have been loft. It is not very probable 
that a colour fo common, as to pervade the works of the 
worlt as well as of the beft artifts of that fchool, fhould be 
fo unaccountably loft; and, as the effect attributed to it may 
be eafily produced by the mode of painting I have defcribed, 
it is not unreafonable to conclude that this rauch-lamented: 
colour has never exifted. ’ 

It is well known that chalk, and other earths of the fame 
kind, lofe; when wetted, much of their whitenefs, and 
become femi-tranfparent: it is equally certain, that if 
umber or other earths are mixed with chalk, and faturated 
with varnith after they are laid in the cloth, they in like 
manner become diaphanous, and are infinitely more bril- 
liant than the fame colours can be when mixed with white 
lead and oil. This feems, on good grounds, to have been 
the-bafis of the Venetian method of painting, and all its pe- 
culiar effects; at leaft if I may draw any conclufion from 
the numerous experiments I have made. But if artifts, 
whofe talents will enable them to repeat thofe experiments 
to the beft advantage, fhould be induced to do fo, the fac 
will be determined in the moft fatisfactory manner, 
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T may now be permitted to fay, it is difficult, if not im- 
poffible, to conceive a theory more fimple, more beautiful, 
or more true, than that of Sir Jofhua Reynolds. It is cer- 
tainly impoffible to form a practice more fimple, or more 
conformable to that theory, than the one I have defcribed, 
as will be evident on recapitulating the particulars. 

The artift, having determined what hue fhould pervade 
his picture, formed his ground with that colour prepared in 
diftemper: upon this the fubject was drawn, and the darker 
fhades painted in with tranfparent colours, which funk into 
the ground: with pure white he then painted in all the 
lights and demi-tints, and, laftly, glazed in the colours, each 
in its place. Upon applying the varnifh, the darker fhades 
were, as to body, incorporated with the ground; and thus, 
though different in colour, appeared thinner and more tranf- 
parent than any colours could be when Jaid upon any 
ground: the full effet of every colour was brought out, and 
the picture was complete, 

Whoever has been accuftomed to paint, or to mark the 
progrefs of painting in the common way, and will reflect on 
the practice of the method I have defcribed, by artifts who 
had been brought up to it, muft fee that fuch artifts would 
paint with a degree of facility, expedition, and certainty, as 
to effeét, that could never be equalled in the ordinary way 
of painting in oil: befides, it will be evident that an artift 
would not only paint a picture himfelf with more facility, 
but, if be had occafion, could employ a number of fubordi- 
nate artifis upon large works, and put thofe works out of 
hand with more uniformity, as to merit and effect, than if 
he were to employ fnch afhiftants in fimilar works if they 
were to be painted in the common way. 

I am fenfible how little attention will, and perhaps ought 
to be paid to obfervations on painting, if made by thofe who 
are not profeffionally artits: for praGtical men acquire a 
kind of knowledge that oan never be obtained in any ather 
way; but at the fame time they contract prejudices that 


ea 
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often prevent them from fully invefligating any novelty in 
praétice that may be offered to their notice. The fpecula- 
tive man, on the contrary, whe invetiigates the properties of 
matter, unfhackled by praétical prejudices, and with ideas 
perely chemical or philofophical, will be more likely to 
afcertain all the facts relative to any theory that may become 
the object of enquiry. In this way I hope I have proceeded 
in this inveftigation, IT have endeavoured to confider pic- 
tures as mafles of matter, poffefling the properties, but dif- 
fering from each other in degree of brilliancy, tranfparency, 
and duration. I have endeavoured to“afcertain the caufes of 
this difference, with what fuccefs the Society will determine, 
and with what utility muft be hereafter afcertained by the 
practice of thofe for whole ufe the inveftigation was in- 
tended. 

I ought, perhaps, here to take leave of the fubje&t; but 
as | have been induced to fubmit to the Society’s notice an 


attempt at painting, it may be expected that I fhould give 


an. account of the manner in which the pi¢tures I have fent 
were painted. 

I Be already mentioned, that there are fome difficulties 
in the method of painting I have deferibed, as being that of 
the old artifts, and which would form e! bjectons of confider- 
able force to the practice of it by artifis who are well acs 
quainted with the ufual modes of painting: thefe difficulties. 
are, firfk, the ground avforbs the oil from, the colowrs fo faft, 
that they are not fo manageable as in oil-painting 3 fecondly, 
the efectof the picture is not feen til the finithing varnith 
= ‘hid ons and thirdly, as the effect is not feen till the 
picture is finished, it will fometimes difappoint the artit, 
and in that cafe it will be difficult, if at all practicable, to, 


As I beheye the precefs I have defcribed in the beginning 
of this paper is fimilar to that of Mifs Provis, the artitts w Ho 
are acquainted w ith her, recipe can made whether my 
conjectures on this fubject are ight or not... L am certain 


at 
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at Jeaft that thefe difficulties occurred in my attempts 
to paint, and to obviate them I adopted the following 
procefs, 

I prepared the ground in diftemper, and painted the dark 
parts in the way I have deferibed; I then varnifhed the 
ground with the copal oil-varnifh, till it was fully faturated, 
and by this means the full effect of that part of the picture 
was feen: upon this I painted the lighter parts with white, 
ufing much of the vebicle where the colour was thin, and 
little in the felid parts, leaving the white in them dead: by 
this means I underiftood the effect of my chiaro-ofcuro, as I 
faw the cfe&t of the demi-tints nearly as well as when the 
picture was finifhed. 

Upon this I glazed the colours, in the way I have de- 
feribed in the beginning of this paper, and finiflied the 
picture. Toften found (probably from want of practice) that 
the effect was different from what I intended, as the cffect of 
the colours, added to that of the chiaro-ofcuro, produced an 
effential alteration in the whole; as I took care in general 
that the defect did not arife from too much white, I added 
more where it was deficient, and glazed frefh colours over it, 
which united perfectly with what had been done before, and 
did not give the appearance of a mended picture. If the de- 
fe&t was from too much white, I glazed on it a colour fimilar 
to that of the ground, painted with frefh white upon that, 
and glazed the proper colours over it. ~.In this way I found 
I could alter the picture, but not fo well as in the former 
cafe. 

I found I could, when neceffary, increafe the effect of the 
picture, by painting on the principal mafs or mafles of light 
with the local colours, only mixed with white; as this prac- 
tice brought thofe parts more forward, by making them ap- 
pear folid, and thus contrafting them with the tranfparency 
of the reft of the picture. In this way I found I could ufe 
the colours tempered with copal varnith without difficulty ; 
and I believe, that if 1 had been accuftemed to paini large 
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“i pictures, I could have painted one as large as life, as eafily 
as either of thofe I have fubmitted to the Society’s in- 
{pection. 

SSS nnn 
XIV. Some Account of the Travels of the two French Natu- 
ralifis BRUGUIERE and OLIVIER, From La Decade 
Philofophique, No. VII. 1798. 


In the year 1793, during the miniftry of Roland, Citizens 
Bruguiere and Olivier, the firft known by a work upon fhells 
and refearches refpecting microfcopic animals, and the fe- 
cond by a hiftory of infeéts, were fent at the expence of 
governnient to the eaftern parts of Afia. They were to tra- 
verfe the Archipelago, Greece, Turkey, Perfia, &c. for the 
purpofe of making difcoveries in natural hiftory, and of co]- 
le&ting facts: and obfervations refpecting that fcience. Their 
miffion extended to the arts and the fciences in general ; 
and they were inftruéted to procure every information they 
could in regard to the agriculture and political economy of 
the countries through which they might travel. Soon after 
their departure, however, by the unfettled ftate of the French 
government, they were left deftitute of its affiftance; but 
their love for natural hiftory fupported them under this mif- 
fortune. They continued their journey, made valuable col- 
le&tions while traverfing deferts and mountains, ftudied the 
manners of the people, and endeavoured as far as lay in their 
power to gratify the wilhes of naturalifts, and of thofe fond 
of the arts and fciences, After five years labour they were 
at length on their return home, and had happily arrived at 
Ancona, when C, Bruguiere was fnatched by death from 
his friends and the rewards which awaited him in France. 
This lofs is announced by C. Olivier to C. Thouin, profeffor 
at the mufeum of natural hiftory, in the following letter, 
which contains alfo fome details refpecting the fuccefs of a 
tour which mutt be interefting to the public. , 
Genoa, 
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CirizEN, Nila 

Cit. Bruguiere, after having efcaped the dangers of the fea, . ” 
and being almoft recovered from his fatigue, fell ill at An- 
cona on the very day of our arrival ; and I had the misfor+ 
tue to lofe a friend, the companion of my travels, on the - 
eleventh day of his illnefs. 

I can hardly find words to exprefs with what painful fen- 
fations I was affected by this unexpected death. 

Cit. Brugniere had kept his health during the courfe of 
our travels through the iflands of the Archipelago, and even’ 
in Egypt, becaufe the principal part of them had been per- 
formed at fea, and becaufe I alone undertook all that part 
which required a greater degree of fatigue; but when we 
quitted the coafts of Syria to penetrate farther into the 
country, and when we joined a caravan, which rendered it 
neceflary for us to travel thirty or forty days fucceffively 
without refting, C. Bruguiere’s health became fo deranged, 
that feveral months repofe at the court of Perfia was not . 
fufficient to re-eftablifh it. After ftaying, however, fix 
months at Bagdad, Bruguiere found himfelf in a condition 
to traverfe the defert; and though the feafon was already 
very hot, our journey was exceedingly pleafant, on account 
of the precaution which he took to travel in a kind of 
carriage. As for me, I continued to ride on horfeback, 
becaufe I could readily difmount in order to collie& plants, 
feeds, and other objects, and could again foon rejoin the 
caravan; to lofe fight of which was often attended with 
danger. 

Fatigue, however, was not the only caufe of the continual 
illnefs of Bruguiere while in Perfia. The want of wine con- 
tributed greatly towards it on many occafions, efpecially as 
the water in general is brackifh, and of a purgative quality. 
The chemifts will eafily give an explanation of this circum- 
fiance, when I have communicated to them the curious ob- 
fervations I have made on that fubject, I held out better 

than 
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_than Bruguiere, becaufe I was younger, more habituated to 
sbadily exercife, and accuflomed to drink water. - 
. Wefpent fome time on ‘the unhealthful coaft of Syria, 
waiting for a veflel to convey us to Europe. We even tra- 
verfed the ifland of Cyprus without any accident, during the 
moft dangerous feafon of the year, and arrived at the coaft 
of Caramania, with an intention of traverfing Afia Minor, 
As the Enelifh and Algerines infefted the Levant feas, we 
had with us effects too valuable to be expofed to danger, 
This voyage was lefs fatal to Bruguiere, and will be highly 
valuable to botanifts; for, befides various kinds of feeds, 
they will fee the fruit of the wild plum, which we found 
very, common in Iconium, as far as the environs of Mount 
Olympus. This tree does not differ from the cultivated. 
Its fruit, a little larger than the Damaicus plum, is yellow- 
ith, with a greater or lefs tinge of red. It is tartith, fome- 
what four when not fully ripe, butin other refpeéts perfectly 
fimilar to our {mall white plums. 

During the forced ftay, which we were in fome meafure 
obliged to make at Conftantinople, to arrange our fcattered col- 

~ le&ion, and to wait for a fafe conveyance, Bruguiere recover- 

ed, if not his former looks, at Jeaft a pretty good fiate of health. 
Our voyage to Athens, and afterwards to Corfy acrofs the 
iftthmus ag Corinth, and as far as Ancona, was very agree- 
able, becaufe we had fer fellow-travellers men of intelligence. 

1 accompanied the collection as far as Milan, from which 
J difpatched it to Paris. It will no doubt be fuperfluous ta 
enumerate to you the very valuable objects which IT have 
procured, confifting of feeds, fruits, drugs, plants, quadru- 
peds, reptiles, infects, &e. *-, 
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XV. Ona New Mufical Infirument invented by Dr. CHLAD=+ 
ni; with fome Experiments on- the Vibrations of Sonorous 


Bodies. , 


ie the month of February laft, Dr. Chladni of Witten- 
berg, well known by his various publications on. philofophi- 
cal fubjeéts, and particularly his experiments on found, per- 
formed before a numerous aflembly at Vienna, on a new 
inftrument he has invented, and to which he gives the name . 
of Expbon. This inftrument has nothing in common with 
the Harmonica but the glafs. It confifts of forty-one im- 
moveable parallel cylinders of glafs, of equal length and 
thicknefs. Its conftruction, tone, and the method of play-, 
ing it, are totally different from thofe of the Harmonica. 
At the fame time Dr. Chladni made feveral curious experi- 
ments on the vibrations of fonorous bodies, by which he 
fhewed that fand or faw-duit, firewed over thefe bodies 
while vibrating, forms different regular figures, according to 
cireumftances. As it may afford fatisfaCtion to our philofo- 
phical readers to know the manner in which thefe experi- 
ments may be partly repeated, we fhall fubjoin the follow- 
ing fhort account: Take a {quare piece of glafs, pretty 
thin, fuch as that ufed for windows, about four or five 
inches over, or even more. Smooth it at the edges on a 
grinding-ftone; firew a little faw-duft over its furface, and 
lay hold of it gently with the thumb and fore-finger of the 
left-hand, fuppofing that you lay hold of it by the middle. 
With the right-hand rub a violin bow foftly againft one of 
the edges of the glafs, drawing it cither up or down, in a 
direction almoft perpendicular to its furface, and you will 
then fee a tremulous movement and the whole duit leap 
about. Ifthe bow is exactly in the middle of one of the 
fides, the duft will arrange itfelf almoft in the direction of 
the two diagonals, dividing the fquare into four iofceles 
triangles, If the bow be applied at a quarter only of the | 
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diftance of the one corner from the other, the duft will ar- 
range itfelf in fuch a manner as to be found in the two dia 
meters of the fquare, dividing it into four equal fquares. At 
other times, if the bow deviates a little, it forms a figure 
like a double C, when the two letters are joined back to 
back. Ifthe fquare be held by the two extremities of the 
diameter, oppofite to that againft which the bow is applied, 
the duft will form a kind of oval, one of the axes of which 
will bethe fame diameter. If the glafs be of a circular fi- 
eure and be held by the middle, the duft will arrange itfelfin 
fuch a manner as to form the fix radii of a regular hexagon. 
In our next number we ‘fhall prefent our readers with fome 
farther particulars on this interefting fubjec. 


XVI. Account of an extraordinary large Oriental Pearly Ex- 
crefcence, which was offered for Sale fome Years ago at 
Peterfburgh. Fron Neue Norditche Beytrage, by Profeffor 
Pautvas, Vol. I. 


‘Tins remarkable production, which was brought from 
Holland to Peterfburg in the year 1779 im order to be fold, 
is reprefented fig. 3,-Plate VIII.. The poffeffor of it at 
that time was Mr. Daniel Gildemcefter Janz, of Amfter- 
dam, into whofe hands it came by bequeft from one Mr. 
Sander, an agent of Deux-Ponts, and had been purchated. 
in India for 50,000 florins (4,500. fterling). It was offered 
for fale, under the name of the Sleeping Lion, at double the 
above jum. It weighed 578 carats, and was quite perfect in 
its fhape, as feen in the figure; fo that its name fecms to . 
have been given it not improperly. The other fide was 
fomewhat flatter, and beautifully marked with zig-zag 
itripes (guzllefchirt) : the colour und fplendour were alfo 
remarkably fine; fo that-this production feems entitled to a 
place in the firft clafs of pearly excrefeences; and ‘on ac- 
count of its fize delerves to be made known as a curiofity mm. 
natural 
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natural hiftory; though inferior in fome refpects to many 
much fmaller but regular pearls, fuch as that in the pofleffion 
of the Jate Emprefs of Ruffia, which was worn by Charles XII. 
in his hat, and afterwards given to his fifter as a prefent on 
her marriage, and which is accompanied with two other pearls 
not much {maller; and the celebrated pearl of the King of 
Spain, called La Peregrina *, purchafed by Philip H. Fok a 
traveller, which weighs 25 carats; is valued at 150,000 
dollars, and, in all 7 aloe is the fir in the world. 
The above pearly excrefcence feemed to have been attached 
by the fimall end to a hole in the mother fhell. On the 
reft of the furface there was not the leaft appearance of art 
having beer ufed to give it its fingular form. 


XVII. Defcription of the Apparatus invented by Mr. JouN 
CurHBertson for producing Water by the Combuftion 
of Hydrogen Gas in Oxygen Gas. 


A BCD (Fig. 1, Plate VIII.) reprefents the inftrument 
and the veflel abcd in which it ftlands. The glafs bottle 
AD, which can contain about 1000 cubic inches of water, 
has a brafs cap which ferews off at A, and is perforated at 
the bottom, in which the picce ¢ f (fig, 2.) is ferewed. B 
and C, two glafs receivers, with proper mountings, the tops 
of which pafsthrough EF, a ftraight bar of brafs, are 
made faft to the bar by female ferews put on thefe tops, 
which are perforated perpendicularly, and have alfo a fide- 
hole correfponding with a hole in the brafs bar and with 
two holes in e f communicating with the large bottle. 
m and 2 are two ftop-cocks in the brafs bar, to fhut or 
open the communication between the receivers and the 
bottle. FR and E.N are two flat pieces of brafs made 
faft to the veflel containing the receivers, and which is 


* It was a produdtion of the pearl- fithery, near the gers ifland Mar- 
gatita, op the coaft of Comana,. 
nearly 
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nearly filled with water, by means of fcrews at a and J. 
O, a metallic wire, is made faft to the brafs cap A: the lower 
part of this wire is made of platina, and is brought as near as 
poflible to the piece ef, but not to touch it. When the in- 
firument is to be ufed, the ftop-cocks being kept fhut, the 
large veffel muft be detached from the receivers, by un+ 
{crewing the female ferews QQ, filled with oxygen gas by 
any of the common methods, and again put in its place. 
The receiver B, which has a hole in its fide at 0, muft then 
be filled with oxygen gas, and C with hydrogen; and, 
while electric fparks are made to pafs from the wire O to the 
aperture e, the cock 7 muft be opened, by degrees, till the gas 
takes fire. Stop the electric fparks and regulate the flame 
by turning the cock one way or the other. The cock m, 
which fupplies the oxygen gas, nruft be kept quite open, and 
the receivers be kept fupplicd, C to its lip and B to the hole 
o, by known meafures of the gafes, from time to time, while 
the procefs is continued. The’ paffage that leads from the 
hydrogen gas to the large veflel is made fmaller than that 
from the oxygen, that the gas may enter in a very {mall 
ftream. The hole in the fide of the receiver B is for the 
purpofe of preventing more oxygen gas being introduced 
than will fill it to that point, that the column of water may 
always be heavier upon the hydrogen gas, which has to 
force its way through a fmaller aperture than the | oxygen 
gas. The fame end would be.gaincd by making B only 
about half the depth of C. Both thefe receivers are open 
below, to receive the gas introduced under them. 
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Kong. Veteafkaps Academiens Nya Handlingar, 8c. New 

- Tr&nfaétions of the Royal Academy of Sciences at Stock- 

‘holm, for the Year 1797. Vol. XVII. Part Second, with 
two Plates. Part Third, with three Plates. 


=! 
a] FE fecond part of this work contains the following 
papers: I, Mclanderhjelm’s continuation of the Hiftory of 
Phyfical Aftronomy. The author here mentions the at- 
tempts of the Academy of Paris, in 1730, to revive the 
fyftem of Defcartes in oppofition to Newton’s fyftem of gra~ 
vitation, and particularly what John Bernouilli fays in his 
New Thoughts on the Syftem of Defcartes, and the manner 
of deducing from it the orbits and aphelia of the planets, 
together with the objeétions which he makes to Newtons 
D*Alembert fhewed, in his Treatife on the Equilibrium and 
Movement of Fluids, the faults committed by Bernouilli, 
and proved that, according to Bernouilli’s fyftem, all the parts 
of fach a yortex muft complete the revolution of their orbits 
at the fame time ; and that the planets, if they moved round 
the fun in fuch vortices, muft defcribe their orbits in the 
fame period; which, however, is contrary to nature: - As 
Bernouilli himfelf found that the velocity of fach: vortiecs 
did not agree with Kepler’s rules, founded on obfervation, 
he endeavoured to explain this difference, but fell into the 
fame errors as before. His new hypothefis alfo, for explain- 
ing the motion of the aphelia, was not agreeable to nattire 5 
and Bouguer as well as D’Alembert fhewed that the 
elliptic orbits of the planets could not agree with Defcartes’s 
fyftem of vortices, and that this fyftem could not ferve ta: 
explain their motion.—IT. Experiments with Pictra Fongaia 
(lapis fungifery, and Obfervations on its Nature, by F. At 
Gadd.—This {pecies of earth, found near Rome, Naples and 
Florence, was firft difeovered by Perber. Near Naples: it is 
found in the chalk-hills, like'a white MalaGtites intermixed 
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with a great many fine roots of fhrubs;° and near Florence 
there is a fpecits of it confifting of hardened turf, which is dug 
up mear volcanoes. The author made experiments with a! 
' piece procured from Italy, and found that 100 parts contain 
from 45 to 46 filiceous earth, 23 argillaceous earth, 7 calca~ 
reous earth, and 20 calx of iron, with fome white magnefia 


and vegetable alkali. It is well known, that when this fria-_ 


ble fpecies of ftone is preferved in cellars and moiftened with 
water, it produces abundance of eatable mufhrooms, which, 
in Italy, are highly efteemed and brought to the firft tables. 
The author confiders it more beneficial to cultivate morels 
inftead of thefe in Sweden, and gives an account of the me- 
thod.—III. On the Art of hardening Copper, by P. J. Hjelm. 
Copper, without doubt, was earlier known and employed 
than iron; and fome ancient weapons of great hardnefs have 
given rife to refearches in regard to the art of hardening it. 
The attempts, however, to harden it in the fame manner as 
fteel, all mifcarried, and the art was confidered as loft. It was 
then tried whether this object could not be accomplithed by 
mixing it with other metals. Monnet believed that arfenic 
had been ufed by the ancients for this purpofe; Geoffroy, 
iron; Mongez and Dize, tin. The laft opinion is ftrength- 
ened by the experiments of M. Hjelm, who having accu 
tately examined the blade of a dagger difcovered in the earth, 
found that it confitted of 837 copper and 16. tin, Ofa hike, 
mixture of both metals he made blades for knives, which in 
hardnefs approached very near to the former.—IV. Newand 
ittle-known »Species of Lichens, Fifth Continuation, . by 
BE. Acharius.. The author here treats of the PAy/cia foliis 
membranaceis, iubulofis, vel longitudinaliter lacunofe canali- 
. enlatis;to which belong, 1. Lichen If/landicus ; membrana- 
ceus, adfeendens, multifido-laciniatus, ciliatus, canaliculatus, 
vividi-caflancus, feutellis feffilibus planis concoloribus. This: 
fpecies, beft known of all oh account of its medicinal 


and nourifhine: qualities, grows abundantly 11 Sweden. © In 


forefts covered with mofs'it grows to the greateft fizé on the 
eytifus 
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eytifus laburnum, and on ftones it acquires fine leaves. On 
the edges it is furnifhed with fmall {tiff briftles, and on the, 
fides has fmall excrefcences like the head of a pin befprink- 
Jed with white meal. 2. Lichen cucullatus ; membranaceus 
ereftus, glaber, incifus, tubulofo-canaliculatus, albus, baft 
purpurafcens, fcutellis pofticis cucullatis fufcis. Tt is often 
confounded with the Lichen nivalis. 3. Lichen nivalis; mem- 
branaceus, adfcendens, laciniatus, cri/pus, lacunofus, albus baft 
Sflavefcens. Mott botanifts have confidered this as the Lichen 
cucullatus. It grows farther towards the north. The “Or: 
gans of fructification are little known. 4. Lichen tenellus% 
membranaceus, decumbens laciniatus, laciniis apice ciliatis . 
obtufis, tubulofo-fornicatis, adfcendentibus, cinerafcens; /eu- 
tellis feffilibus, lateralibus, nigrocefiis. It has long been 
confidered as a variety of the L. ciliaris ; from which, how- 
ever, it is very different. 5. Lichen ciliaris; membranaceus, 
adfcendens, linearis, laciniatus, ciliatus viridi-glaucus, /ub- 
tus allus, canaliculatus, fcutellis terminalibus nigroce/iis. 
It grows particularly on the ath. 6. Lichen furfuraceus ;- 
membranaceus, decumbens laciniatus, pulverulentus CINEFeUSy 
Jubtus canaliculatus violaceo-niger, fcutellis fparfis ampulla- 
ceis rubris. It grows on the fir, birch, and fiones; con- 
tains abundance of inflammable particles, and refin.—V. De- 
{cription of the Picus Javanenjfis, a new Bird from Java, by 
S. J. Liungh; with a Figure. It is a kind of woodpecker 
with three toes, the chara¢ters of which are as follow: Picus 
Javanenfis, vertice criftato nigro albo maculato, collo fubtus 
albo, lineis fex nigris, dorfo fuperiws flavo, inferius cinnabarito, 
pedibus tri-digitatis.—V1, Defcription of an Apparatus for 
planing Ship Pins, invented and employed at Carlfcrona, in 
1784, by C. F. Bouke, with a figure. This machine is fo 
conftruéted that it will make thefe pins either round or 
fquare.. Two workmen in a day can make with it four or 
five times as many as by the ufual apparatus with a hand- 
plane. At Carlfcrona, where 35000 fuch nails of oak or fir 
are ufed every year, this machine caufes a faving of 6663 rix- 
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déllarsin point oflabour.—VIT. Obfervationson'the Strenatty 
6f the Walls of Fortifications, by A. Sjoberg. \ The author! 
prefers the theory of Stakl{verd; in’ regard'to fortification) to: 
thofe of Lorgna, Delanges, and Woltmann's a more accus' 
rate account of this theory has been given in Bohm’s Ma= 
gazine for Engineers; but Stahlfverd is’ too fhort, and in) 
fome parts he has not fufficiently explained his calculations. 
He has alfo employed fluxions fometimes with long eonverg- 
ing feries, though it might have been poffible by other me- 
thods’ to approach nearer to the objeét. M. Sjoberg, there+ 
fore, has begun here to improve and explain this theory, — 
VIII. Farther Examination of the Black Stone of Ytterby, 
~ and the peculiar Earth found in it, by A. G. Ekeberg. The 
author continued the experiments made by Gadolin on this 
fubje&t, and found in roo parts 47% of a peculiar earth, dif- 
ferent from all ‘the other kinds of earth* hitherto known, 
and towhich he gives the name of ¥'tter earth, Yitrica, The 
ftone itfelf he calls Ytter ftone. 

~ Jn the third part we find the following papers: I. Some’ 
new Moths of the Genus of the Tortrices, by C. P. Thunbere, 
fiich as, 1. Tortrix Fablbergiana : alis bafi' cinereis ‘apie 
pirpureis ; flrigis albidis ; frony the iffand of St. Bartholo-~ 
mew in the Weft Indies. 2. T: Stickmanniana, alis*éex- 
herne fufcis interne albis, linea media ferruginea abbreviate. 
4.T. Liunghiana : alis albis punétis fufcis irroratis; fafetis 
tribus fufcis. 4. T. Achariana : alisplumbeis, fafciis duabus 
nigris, inferioribus margine albis. 5. T. Blomiana: alis plum~ 
~ beis Juperioribus, arcu fafciague abbreviata obliqua atra. 6.T: 
Naezeniana, alis purpureo-aureis ; maciilis ofo flavis, antennis 
ennulatis. All thefe are found ‘in Sweden, ‘and have’ been 
flamed after the Swedifh naturalifts by whom they were dif+ 
éovered: Il. Wefiringia, a new Genus of Plants deferibed 
by J. E. Sinith, M-D, Prefident of the Linnean Society of 
London. © It was firft difeovered in’ New Holland by Dr. 
Solander, who éalled it Cunila fruticofa, though it is totally 
, different,” ‘ahd has rather a apiahac to rofemary, from 
which, 
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which, however, it is different alfo. Its peculiar charagter 
is: Caly« femiquinguefidus, pentagonus; corolla refupinata, 
limbo quadrifido, lobo longiore ere‘to, bipartito : Stamina dif~ 
tantia, duo breviora (infertora) abortiva, .'The author affigns 
it.tather to. the didynamia-angio/permia, immediately after 
the teucrium, than.to the diandria. I1i,, Experiments on 
the method of preparing, from moft of the lichens, dyes 
forgiving beautiful high colours to filk and wool, By D. 
Weftring, M.D. Sixth continuation. | Of thefe lichens, fit 
forthe purpofes- of dyeing, there are eleven, or twelve kinds, a 
great many of which.grow in Sweden, fo.hat large quantities of 
them, might be collected every year. They atlord excellent 
nourifhment to goats. In fome places they are employed as 
ftuffing for chairs and fophas, in the room of horfe hair, &c. 
fuch, for example, as the Lich. chalybeiyormis, barbatus and 
plicatus. Some kinds, fuch as the L. barbatus and -plicatus, 
are ufed by the common people as medicine in the hooping- 
cough, hemorrhages, jaundice, &c. for which the L. Azrtus 
is alfo ufed. The author was at great pains to examine 
thefe different fpecies, and. made upwards of two hundred ex- 
periments with them in dyeing, but particularly with L. ju- 
batus ; filamentofus pendulus axillis compreffis: L. chalybei- 
formis; filamentofus fubramofus decumbens, wnplicato-flex- 
uofes; and L lanatus, filamentofus, ramofiffimus, decumbens, 
implicatus, opacus. The firft gives a kind of orange-red dye 
(color aurantiacus), and particularly to yarn; the fecond- 
does not yield fo good'a dye; and the third is of no ufe for: 
dyeing. IV. Defcription of new and little known fpecies of 
lichens, by E. Acharius. Sixth continuation. The author 
here treats of the phy/cia foliis fubcartilagineis, planis aut 
convexiufculis, of which figures are given, and among which, 
befides thofe mentioned in the preceding part, the author | 
enumerates, 7. Lichen prunaftri:, fubcoriaceus. mollis ereca. 
tiufculus lineari laciniatus planus rugofo-lacunofus, fubtus 
albiffimus; feutellis lateralibus concavis fufcis. 8. Lich, 
fraxineus; cartilagines-membranaceus erectus planus, lanceo~ 
i “Ya  datus 
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Tatus' rig0fo-lacunofus cinereus 5 feutellis fparfis lateralibtis, 
marginalibufque pallidis!’ 9. Lich. faftigiatus': fubcartila-" 
ginéus erettus cefpilofus ramofus; ramis fafligiatis teretiuf>' 
ciclis lacunofis fierfum incraffatis fubinermibus; feutellis feffi=’ 
libus terminalibus. 10. Lich. calicaris: fubcartilagineus 
ereéius linearis ranwufo-pinnatifidus, compreffus lacunulofus 
pallidus; feutellis pedunculatis convexts fparfis.' V. Farther 
examination of Stahlfwerd’s theory refpecting the ftrengtlr: 
of the walls of fortifications, by A. Sjoberg, with figures. 
VI. Geometrical effay on the motion of bodies drawn from 
or towards a given point in the inverfe double ratio of the 
diftance from that point, by J. Svanberg.  Neitheriof thefe 
papers, which ate to be continued, will admit of abridge- 
ment. 


Afhbandling om. Telegrapher och firfok til en ny inrlittning 
| diras, &c. A Treatife on Telegraphs, and anew Conftruc- 
tion of one, by A..N. Edelcrantz, Counfellor of the Chan- 
cery, one.of the Eighteen of the Swedifh Academy, &c. 
Stockholm, 1795. 95. p. 8. with five copper-plates and ~ 
three tables, 


When people with to.tranfmit intelligence to others, at 
diftance, in'a quicker manner than by letters or meflengers, 
it ean be done only by fignals, but two different ways: either 
by fingle fignals, which, according to previous agreement, 
convey whole-ideas ; or, by feveral {neceflive fignals, which, 
by. reprefenting letters and words, anfwer the fame purpofe.. - 
The firft Kind jof fignals were employed. in the earlieft pe- 
riods, and fome.of them were fuited to the ear as wellas to 
theeye;, For the eye the ancients employed fixes and fmoke, 
torches, flags, and, in modern times, fky-rockets have beer. 
ufeds .For the ear they employed drums, and. trumpets > 
and, fince the invention of gun-powder, the firing of cannon, 
has been applied to the like ufe... But even all thefe,are in- 
capable of expreffing what could be communicated by fpeech, 
and writing; and to accomplith that object, by figns capable 

. ef 
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af expreffing all, the poffible variations and combinations. of 
the letters. of the alphabet, forms, in a proper fenfe, the true 
telegraphic art. Even the fignals at fea, as they extend only; 
to particular circumftances, are, when compared to-fignals 
by. letters, only a kind of hieroglyphies, 

. The proper telegraphic art, however, was not unknown 

te the ancients. ‘The Greeks and the Romans, for fignals, 
made ufe of pots filled with lighted twigs and ftraw, over. 
which they poured oil; and thefe being placed in certain 

rows, expreffed certain letters, according to the order in 

which each row was lighted. Polybius mentions a method 

in which the letters of the alphabet were divided into five 

rows; and by means of a certain number of torches, raifed 
on the right and left, the number of the row, and the letters 
in the row, could be expreffed. The /eganograpbia, trithe- 

miana of a benedictine monk, in the 15th century, feems ta 
have been fomething of the fame kind; but the firft experi- 

ment, after the manner of the Greeks, is defcribed by Kir- 

cher in his Ars magna lucis et umbre, under the title of Cryp- 

togamia catoptrica. It was, however, imperfect, and could 
be employed only at acertain diftance. Schott in his Tech- 

nica curiofa propoles, from an anonymous author, ‘to erect 
polts upon an eminence, fo as to be diftinguifhed through a 
4elefeope, and on which proper fignals could be elevated as 
might be neceffary., Kefsler, in his Concealed Arts, advifes 
ehara&ers to be cut out on the bottom of a cafk, fo as to ap- 

pear luminous; and Hook propoies certain figures, the form 
of which could be eafily changed, to be fufpended on a wood- 

en frame. »Gautkey recommends tubes’ fume thoufand fa- 

thoms in leneth; Guyat, tables with the letters cut out‘in 

them ; and Paulian, in his Dictionnaire de Phyfique, a trant= 

parent figure confifting of one perpendicular and three hori-+ 

zontal firipes forming ten compartments, each of which, by. 
removing boards from behind, can be réndered viSble or int 

vifible. The inventions of Linguer, Bergftraffer, ‘Chappe, 
Burja, Bockman, and Achard, were all much on the-fame 
= Y3 plan, 
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plan. After this hiftorical introdu@tion, the author deferibes 
the properties of a good telegraph. 'Thefe are: 1{t, perfec- 
tion in regard to the combination of the chara&ers and the 
property of the fions; 2d, perfection in regard to eafinefs of 
movement and ufe. : Thefe properties, the author fays, are 
united in that of Chappe. His telegraph confifts of three 
arms, the inclination of which towards each other, towards 
the perpendicular poft, and towards the horizon, give cer- 
tain pofitions that reprefent the old Runic letters, or the oldeft 
alphabets, and by their combinations 256 pofitions of parti- 
~-eular figns are poffible. - In September 1794, the author be- 
gan to make experiments in Sweden, before he was ac- 
~“quamted with a complete defcription of the French) tele- 
sraph ; and he contrived various forms, fome like the French 
and fome entirely different, till he at Jeneth fell upon that 
- which he here defcribes, the combination and ufe of which 
are attended with great advantages. A defcription of it 
swithout the figures would require too much time. | It is pro- 
~-perly a fort of lattice with ten apertures in three vertical 
rows, which can be opened and fhut by means of boards*, 
“-and which are capable of forming 1024-combinations or dif- 
tinét fignals. Thefe, in order to be eafily diftinguithed and 
“repeated, are expreffed by fiewres arranged in tables: fub- 
~ Joined’to the work; fo that, with thefe 1024 figns, it is pof- 
fible to reprefent 2097152 variations of the figures... For 
; fignals’’ ‘in the night-time a lamp is applied behind each 
ile, she covered or uncovered as may be neceflary. 


ale .Ty s cmc to be onthe fame principles swith thofe-adopted in England. 
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MISCELLANEOUS ARTICLES. 


LEARNED SOCIETIES. 


ROYAL SOCIETY OF LONDON, 


taas meetings which took place on the 6th and 13th 
inftant were occupied by the reading of a paper on Vifion, - 
‘by Dr. Wilfon, of which we find it impoffible to give any 
abfira&. At the latter meeting the Annual Regifter of Me- 
‘teorological Obfervations was read to'the Society. 

At the meeting on the goth, a paper was read containing 
experiments on vegetation in pure water, by Dr. Crell. He 
planted the feeds of funflowers in fome ferruginous fand which 
he had feveral years employed for fand heats, and which, he 
therefore fays, could contain no carbon. The pure water 
was that with which his place of refidence is fupplied:hy 
‘pipes.’ The: pot in which the feeds were planted was put 
into his library, which, being but feldom opened, |4e con- 
-eludes, could therefore contain no carbonic acid gas (fixed 
air). Four of the feeds grew and. flowered; the feeds of 
one of which were again reared in the fame manner, inthe 
following year. The queftion put by Dr. Crell is ; Whence 
do vegetables derive their nourifhment? and particularly, 
whenee comes the carbonaceous matter which, conftitutes 
fo large a portion of their bulk? After fome reafoning on 
the fubjeét, the author concludes, that carbon is either de- 
pofited in plants by the light which falls upon them, and is 
therefore a conftituent part of light, or that it is generated 
in them by its action, 

The reader will naturally afk, How water coming from a 
common refervoir can be confidered as purg? Flow fand, 

Y4 f which, 
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which has been employed for the purpofes of a fand heat for 
years, and confequently expofed to receive duft and fmall 
fragments of coals, cam he free from carbon ? And what fort 
ofa room it: muft have been which could contain no car- 
boniciacid gas in: the atmofpheric air with which it'was 
filled, places but feldom opened being generally found to 
contain more of that gas than thole which are better venti- 
lated ? 

: FRANCE. 
The Society of Natural Hiftory at Bourdeaux has formed 

Atfelf into a Society of the Sciences, Belles-Lettres and Arts’; 
and, like the National Inftitute, is divided into three claffes : 
-1ft, Mathematical, and phyfical feiences; 2d, Moral: and 
political feiences ; 3d, Literature and the fine arts. 

The Society of Natural Hiftory at Paris, has given itfelf a 
new organization. In future it will affemble only once a 
amonth; but it has chofen an adminiftration who will meet 
once every fortnight. This adminiftration confifts of fix com= 
-miffioners, Jufiieu, Lamarck, Hauy, Fourcroy, Desfontaineand 
Lacepede, who have chofen fix affiftants: Ventinat, Brogni- 
ard, Leliere, Vauquelin, Celfe and Millin. Cit, Sylveftre has 
been appointed treafurer, and Cit. Cuvier fecretary, The 
reftof the Society is divided mto two fections: one of mem- 
‘bers, ‘each of whom engages to read a ‘memoir annually; 
and the other of free affociates, who are not obliged to per- 
“form any-labour. The Society have publithed a volume of 
Memoirs in folio, under the title of Ade de ta faciété d'bif- 
*towe naturelle) and has ereccted’a ftatue of Linneus in ibe 
: —— garden of plants. 


MISCELLANEOUS. 


“pRESENT STATE OF CHEMISTRY IN GERMANY. | 
“As we have frequent occafion, in the courfe of this Maga- 
zine, to mention or make extracts from the works of differ- 
oent chemifts on the Continent, and as they have not yet all 
_ entirely: ‘abandoned the old fy ftem, our chemical readers, we 
hope, 
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hope, will, not be difpleafed with the following thort:account 
of the prefent ftate of chemifiry in Germany, being an ex 
tract; of a letter from Dr. Girtanner to Van> Mons, dated 
Gottingen, Sept, 5,.1796, publifhed this year, in one) of the 
German Journals, with fome obfervations by Van Mons. 

» ©The fyftem of chemiftry in Germany has undergone a 
revolution. The exiftence of phlogifton is no longer de- 
fended, but by Gren (a man of diftinguithed talents, though 
obftinate), Weftrumb, Gmelin and Crell. The three Jaft 
have: declared eternal war again{t the anti-phlogiftic doc- ° 
trine. Their enthufiafm even proceeds fo far’ that, if we 
full lived in the age of martyrdom, they would not hefitate 
to fuffer themfelyes to be burnt, in order to prove the exift- 
ence of phlogifton in their bodies. Trommfdorf, who. has 
embraced the new dottrine, ftill adheres, however, in fome 
fmall points to the old. Gottling defends his new hype= 
‘thefis. Among our young chemitts, Scherer of Jena promifes 
great things. He is a zealous follower of the French che- 
miftry, a good experimenter, and poffeffed of great know- 
ledge: there is nothing but the res angufla domi which 
prevents him from labouring and) making new difcoveries. 
Profeffor Mayer at, Erlangen is a man of great talents, who 
to natural philofophy and chemiftry unites a profound know- 
ledge of the mathematics like Monge at Paris... Hermbftidt 
does every thing he can for the advancement of the new 
dogtrine. . The above isa faint {ketch of the prefent ftate af 
chemiftry in Germany. 
- | * As my, occupations have not permitted me to continue 
my experiments on phofphorus and alkalies, Jam unwilling 
to communicate to you thofe [ have made, until I repeat 
them: I will, however, venture to affure you, that phof- 
phorus is a compound of azot and hydrogen. All phof- 
phorus contains more or lefs carbon ; but, in my opinion, 
that principle does not enter into its coinpotttion . 
“© T have proved that phofphorus may fhine in azotic gas 
“and carbonic acid gas by means of the water which thefe 
‘gates 
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gafes.contains, and which the phofphorus decompofes; as is 
proved by the phofphorated hydrogen gas obtained in thefe 
experiments. J explain by this the experiments of Gottling, 
d+ wait with impatience for the memoir you have an- 
nounced, and in which you have proved that 1 was deceived 
in regard to the myuriatic radical. 1 {hall repeat the experi- 
ments; and whatever be the refult, fhall render homage te 
truth.” 

The follow ing obfervations on the above Jetter have. Sees 
publithed by Van Mons: ‘ This letter mightinduce people 
to believe that the four chemifts, of whom Girtanner fpeaks, 
Mull-profels the principles of the, theory. of Stahl, On this 
Afubje&t I ought, to undeceive  thofe. who have been pre- 
vented. by the war from being fully ;acquainted with the 
-progrets of the new .chemiftry in Germany. . Thatcountry has 
ccafedto, haye among its, chemical writers any partizan of 

- the ungualified fyitem of phlogatton, fince I convinced them of 
the,prefence of oxygen in the oxyd of red mercury. They 
haveail adopted the new doctrine without reftriCtion, or with 
sseftriCtions of very little confequence. .Crell, Weftrumb, 
Wiegleb, Tron midorf, Gmelin, Richter, Leonardi, &c. in 
endeayouring, to unite the new theory, with, the -exiftence 

_ ,fphlogifion in. combuftible bodies, all admit it in general 

-andallits confequences... They with only to fave themfelves 

-from,the appearance of a complete defeat.. Thofe who ftill 
sadhere tothe prefervation of that agent, confider it as the - 
befis of light, or as dormant light. . This, bafis, abundantly 
-conmtained, in, inflammable fubtiances, when it meets and 

-scombines. itfeif with caloric, conftitutes luminous fire; which 
explains why combuttible fubftances, require a certain de- 
, gree.of heat, before they are inflamed, This fytiem, and the 
applications of it which, follow, are the only points jn which 
they, differ from us: in all the other explanations they agree 
perfeétly, with our principles. We thall fee how little ,in- 
. fluence thefe theories modified will haye over the: future pro- 

~grets.of found chemiiry in Germany. 


Py “10 


“ Gren, 


? 
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«< Gren, as profound a philofopher as a chemift, 2 great 
mathematician and geometrician, ‘no Jonger attaches any 
importance to the admiffion of a particular inflammable 
‘matter. His Foundations of the New Chemiftry, the firil 
yolume of which’ he has ju publithed, are entirely written 
according to the principles of ‘the French fyftem. In his 
Manual of Chemifiry, printed two years ago, he gave the 
theory of oxygen along with that of phlogifton. He did al- 
moft the fame thing, the preceding ‘year, in the fecond 
edition of The Grounds of Natural Philofophy.. A’ third 
edition of that work is now printing, in which he will give 
an account of the phenomena of that f{cience according to 
the pure fyftem of Lavoifier. His Journal of Natural Phi- 
lofophy, of which eleven volumyes have appeared, has always 
admitted indiferiminately articles for and againft both 'theo- 


‘ries: That’Gren fhould fo ‘long doubt, can aftonith thofe 


only who are ignorant, that to think for onefelf gives birth to 
{cepticifm:and diverfity of opinions. 

“© «Gmelin is exclufively employed, as we may fay, with, 
hiftorical and technical chemittry. In the fecond edition of 
jis Manual of Chemiftry,'as' applied to the Arts, which he 
has jult finifhed, he gives the little theory required in fuch 2 
work according to the old principles; ‘but in addreffing 


" himfelf to beginners, ought he’not to {peak in language that 


ds known and fuited to their comprehenfion? His Intreduc- 
‘tion to General Chemiftry gives an account of the ftate and 


-procrefs of the {cience ‘in both theories. 


- & Weftrumb gives alfomanyarticlesof technical chemifttry, 
which he treats of with a knowledge and difcernment which 
denote a chemift well-verfed in the praétical part of his art. 
His writings on pharmacy evidently fhew that they are the 
‘workof aman who has feen much and reflected well ‘on’an 


“art where a great deal ftill remains to be done. ‘In both 
‘thefe kinds of labour he prefers faéts to reafoning. 


- Orel is Mill the editor of the Chemical Annals; avalu- 
able colle&tion, which has tended nmuch to promote the culti- . 
. vation 
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vation of chemiftry in Germany ; and in which he gives; with” 
fidelity, not only the opinions, but even the language ‘of the’ 
authors, He till finds it difficult to adopt our principles 
but at the age of that refpectable literary veteran it-is ‘not 
eafy to abandon old ideas.. Befides, Crell has among’ his 
fubferibers and correfpondents fome area of 7 ‘who 
fupport he muft endeavour to retain.’ 


EARTHQUAKE IN SOUTH AMERICA. 


A letter, dated Quito, February 20, 1797, contains the 
following particulars refpeéting this dreadful cataftrophe, 
fome account of which has already appeared in different 
‘gazettes : | 

“© Hiftory affords no example of a devaftation like that 
which lately took place in the provinces of ‘Taninga, Ame ' 
bato, Riobamba, Alaofi, part of Chimbo and Quito. Not 
a houfe has been left ftanding: every thing is levelled with 
the ground. We are affured, that the volcano of Maas 
made a moft dreadful eruption, and fplit in. two parts, which 
feparated from each other. An earthquake, which took 
place at the fame time, fhook the mountains with fuch vio- 
lence. that they were dafhed againft each other, and threw 
up fometimes ftones with clouds of duft, and fometimes 
ftreams.of burning lava, or water. The mountain Youalata 
_in falling threw out a ftream of lava which rolled along with | 
fiery waves, and which in its courfe totally deftroyed Capalpi, 
San Andreas, Ouaono, Emlyies, Guanando, and feveral 
other places. The mountain Moya almoft diffolved into 
-water,'and fwept away Pelileand the celebrated plantation 
of St Hdephonfo, where a thoufand perfons perifhed. The 
nrountain! Euvero fell on the village of the fame name, without 
leaving a fingle’ witnefs of this melancholy cataftropbe. The 
mountain Yatagui fell upon Maforo, and opened fuch a 
dréadful’ gulph, that everything, houfes, churches, and in- 
habitants, all but two perfons, were fwallowed up by it. | 
bins ‘place’ was converted into a bituminous lake, which — 

emitted 
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emitted a fulphureous vapour. The ruins are every where 
fo great, that all the gold and filver of America’ will hardly 
be. fufficient to repair the devaftation.’ The number of 
thofe who have loft their lives cannot be afcertained ; but 
it mutt be very confiderable. The provinces of Riobamba, 
&c. have fuffered moft: in the laft many died of hunger, 


_and even of thirft, as all the water was corrupted. © In other 


diftricts-the fhocks {til continue; and the lakes throw up 
flames. At Sambagna and Timba new rivers have burft 
forth at different places.’ 


SINGULAR MAGNETIC PHENOMENON, 


In the Reich/fanzciger, a German periodical work, No. 
CCXXII. for 1797, it is faid, that a certain perfon having an 
artificial magnet fufpended from the wall of his ftudy with av 


- piece of iron adhering to it, remarked, for feveral years, that 


the flies in the room, though they frequently placed them- 
felyes on other iron articles, never fettled on the artificial 
magnet; and even that if any of thefe infects approached 
it, they in a moment again removed from it to fome dif- 
tance. It is worth the trouble,” fays Profeffor Voigt,’ 
who.repeats the fame cireumftance in his Journal, **'to make 
farther obfervations on this phenomenon; and, were it 
confirmed, to magnetife iron might be employed to preferve’ 
it from being dirtied by flies. Perhaps it might’ be em- 
ployed alfo for other purpofes.” 


VENTILATION, ; ¥6) 


Dr. Van Marum has difcovered a very fimple method, 
proyed by repeated experiments, of preferying the, air! pure’ 
in large halls, theatres, hofpitals, &c.. The apparatus: for 
this purpofe is nothing but a common lamp, made) accords 


ing to Argand’s conftruction, fufpended from the roof of the», 


hall and kept burning under a funnel, the tube of which, rifes., 
above the roof without, and is furnifhed with |a;yentilator. 


For his firft experiment he filled his large Jaboratory with 


3 the 


the fmoke ofoak fhavings. In a few minutes afier he lighted 


his-lamp the whole fmoke difappeared, and the air, was. 


perfectly, purified. ee 
Pre MEDICINE. " 
- Aletter from Dr. B. Lynde Oliver, of the ftate of Maffachu- 


fetts in North America, to a medical gentleman in this. 


country, who ‘has favoured us with a perufal of it, contains 
the following information, which may prove acceptable to 
practitioners : . 

<< J have this feafon,” fays he, ‘ had great fuccefs in ex- 
hibiting Dr, Wright’s medicine, viz. Vinegar faturated with 
common marine falt, and diluted with thrice its quantity of 
hot water, in.dyfentery.. Dr. Perkins had the merit of in~ 
troducing this compofition in that particular difeafe. From 
the trials I have made of the efficacy of this medicine, Iam 
almoft inclined to believe that it will fuperfede the ufe of all 
other remedies. I have feen patients apparently fnatched by 
it from the jaws of death. I generally join a little landa~ 
num, with it, but firft abate the violence of the difeafe by a 
few dofes of the mixture. Oftentimes the firft dofe has given. 
a favourable turn to the difeafe.”’ 

The, following is a copy of Dr. Perkins’s notice publifhed 
an, this fubject :, ‘ 

A ufeful Treatment for the Dyfentery, and Scarlatina 
Anginofa or Canker Rafh. 

IN. the courfe of an extenfive practice for about fiye years 
paft, I have met with the moft pleafing fuccefs in treating 
the, dyfentery, and f{carlatina anginofa ; and as thefe com- 
plaints, frequently extend their baneful ravages, I take plea- 
fure in communicating to the public a fimple remedy, which, 


whemjudicioufly ufed, has feldom failed of removing thofe. 


difeafes, 


Saturate. any quantity of the beft vinegar with common. 


marine falt; to one large table-fpoonful of this folution, add 
four times the quantity of boiling water; let.the patient take 


of ‘this preparation, as hot as it can be fwallowed, one fpoon- 
ful 


es - 
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fal oiice iv half a miuiute until the whole is drank: thisi for. 
an adult, “Phe quantity may be varied according to the age, 
fize, and conftitution of the patient. If neceffary, repeat the: 
dofe once in fix or eight hours. Confiderable evacuations 
I conceive to be not sonlly unneceflary, but injurious, “as 
they ferve to debilitate and prolong the difeafe. 

- Attea of plantain, or fome other cooling, fimple, drink, 
may be ufeful; and if a thirlt for eyder be Silonieded it ney 
be gratified. 

Carefully avoid keeping this preparation in veffels partak— 
ing of the qualities of f lead *, as the poifon produced bynl that 
means may prove aA deine 

The fuccefs of the remedy depends much om preparing anid 
giving the dofe, as above direted.—The fimplicity of this 
treatment renders it the more valuable, as all perfons have’ 
it in their power to avail themfelves of its ufe.—I have found 
it ufeful in agues, diarrhceas, and the yellow fever. 


DISTANCE CF COMETS FROM THE BARTH. 


Mr. Proferpin, w ho in the years 1775 and 14785 publifhed 
in the Tranfactions of the Swedifh Academy of Sciences, 
papers on the leaft diftance of comets from the earth, has 
publifhed, in the XVTith Vol. Part I. of the fame work, a 
continuation of that fubjeét, in which he gives a calculation 
of all thofe that have appeared fince 1785. He enumerates 
the different comets obferved by Saron, Mechain, Von 
Zach, Mafke!yn and Bode, and marks their leaft diftance 
from the earth in an annexed table. It appears from this 
paper, that none ‘of thefe eleven comets can approach very 
near to the earth. That, even, which paffes at the leaft: 
diftance, cannot approach nearer to it than about thirteen 
times the diftance of the moon from the earth;' andthe 
two next, when neareft to us, are twenty or twenty=fix 
times as Fa from the earth. Befides thefe, three ne can 


*Thii caution ought to’be extended to fome other witli alan Baws 


5 osieqeapproach 
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a Longevity. 
approach nearer the earth than Venus; and two cannot ap- 
proach fo near as Saturn when at his greateft diftance. 


REMARKABLE INSTANCE OF LONGEVITY. 


In a fmall village not far from Bergen in Norway, died 
in O&ober 1797, Jofeph Surrington, in the 160th year of 
his age. He retained the perfect ufe of his fenfes till the 
faft hour of his life. The day before he died he affembled 
his family and divided his property amongft them. He 
had been feveral times married; and left behind him a 
young widow and feveral children. His eldeft fon is 103,° 
and his youngeft nine years of age. Bayreuth Gaxette, 
No. 216. 1797- 


~~ errr cere 
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Our readers are requefted to make the following correétions in 
our laft Number. Page 188, 5th line from the bottom, for cured @ 
pain, read diminifbed a pain, Page 189, 1. 9, after merit of being, 
infert mare than. 


THE 


PHILOSOPHICAL MAGAZINE 


yANUARY 1790. 


I. Obfervations on Fire-Balls and Hard Bodies which have 
fallen from the Atmofphere.’ By Dr. CHLADN1 of Wit- 
temberg. From Profeffor Voict’s Magazin fir der 
Neueften Zuftand der Naturkunde, 1797. 


Since I wrote my laft effay on this fubject*, feveral 
new circumftances have been made known, which feem ftill 
farther to confirm my theory. One of the moft interefting 
phenomena of this kind was the fhower of ftones near 
Sienna, on the 16th of June 1794, of which an account has 
been given in the works of feveral Italian and other philofo- 
fophers; and in a paper, by Mr. Zolner, in the Berlin 
Monat/(chrift for September 1796. About feven o’clock in 
the evening of that day there appeared, at the above place, a 
longifh, round, dark cloud, totally infulated, which by its 
fingular appearance excited fear as well as attention, and 
was obferved, at the fame time, at various places lying at a 
confiderable diftance from each other. All of a fudden there 
fell, amidft the moft dreadful explofions, accompanied with 
lightning and a kind of vapour or fmoke which burft from 


* See Philofophical Magazine, vol-ii. p, 225. 
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the clouds, a multitude of red hot ftones of the vitrified 
kind, moft of them quite fmall, but fome of them a pound 


in weight, many of which funk to the depth of more than 


an ell in the earth. One of them pierced the brim of a 
boy’s hat and finged the felt: others, which fell upon trees, 
left traces of their ignition on the leaves. Some of con- 
fiderable fize, which fell in a pond, fplathed the water out’ to 
aconfiderable diftance, and made it even begin to boil. The 
government found means to drain the pond in order to get at 
the ftones, which were purchafed at a dear rate by fome 
Enghfh travellers then m that partof the country; and on 
this account many attempted tomake fuch {tones artificially, 
fo that people in purchafing thefe curiofities were frequently 
in danger of being cheated. 

It was at firft believed that this phenomenon might have 
had fome conneétion with the eruption of Vefuvius, which 
took place the day before; but the Italian naturalifts all now 
agree that this opinion is:entirely void of foundation, as the 
ftones which fell from the atmofphere had no fimilarity to 
the voleanic fubftances thrown up by Vefuvius, and as the 

‘place where they fell was above 200 miles. diftant from 
that mountain. A fione of this kind, which was fub- 
jected to eximination, was inwardly of an afh grey colour ; 
‘and had a dull earthy fracture mixed with fhining metallic 
particles which refembled pyrites.. In other, fpecimens there 
were found octoedral cryfials, which were found to be mig- 
netic iron, The colour on the outfide was’a greyifh black, 
and the wrinkled furface betrayed’ marks of fufion. 

This fubftance, in all probability, was of the fame,nature 
as that which fell, with a dreadful explofion, from a fire-ball 
(bolis) in Gafcony on the 24th of July 1790, as mentioned 
in the Decade Philofophique of February the 29th, 1796, 
and as many others of the like kind quoted.in my/treatife on 
the iron mafs found by Profeffor Pallas, and om fimilar bodies. 
Since that period two new circumitances of this nature have 
been madé known. In the Englifh journals: there is an ac- 

count 


vs 


Obfervations on Fire- Bails. £339 
eount of a ftone weighing fifty-fix pounds, which fell from 
the atmofphere with a loud report at Wold Newton in 
Yorkfhire, on the 13th day of December 1795. As it funk 
only eighteen, or according to others twenty-one inches 
into the earth, it is to be conjectured that the ground was 
extremely hard, or.that the ftone did not fall ina folid body, 
but ina foft liquid mafs. It was ftill warm to the touch 
when found; feemed externally of.a black colcur, and in the 
infide exhibited fhining particles and traces of fulphureous 
vapours. In the Gentleman’s Magazine, for September 
1796, there is an account of fome ftones which fell near 
Petrefwood, in the county of Weftmeath in Ireland, in the 
year 1779, accompanied by a violent clap of thunder. 
Thefe ftones, which had no likenefs to any of the known 
foffilsin that neighbourhood, weighed only 3} ounces; 
they were almoft like free ftone, of a whitith brown colour, 
and in the infide were interfperfed with filvery white, fhining 
fpecks. They were ftill warm when taken up, and after 
they fell the whole neighbourhood was filled with fulphure- , 
ous vapour. Ina work publifhed at London in 1796, en- 
titled, Remarks concerning Stones aid to have fallen from 
the Clouds, by Edward King, with which I am acquainted 
only by the Englifh Reviews, an account is given of the 
above phenomenon, and of feveral others of the like kind. 
Intetefting obfervations by Mr. Bottiger of the accounts 

_given in ancient authors of {tones faid to have fallen. from 
the heavens, may be found in the German Monat/chrift for 
_Anguft 1796,.where the author fhews that Anaxagoras ex- 
plained this phenomenon in, the fame manner as I haye 
-fone. The cafe with this conjectural.theory of mine is the 
Aame as with the theory of comets, which by Seneca were 
confidered as regular planetary bodies*; but. by others 
afterwards, as terreftrial meteors, till more accurate obferva- 
tion fhewed that Seneca was right. 


* Quaft. Nat. lib, vii. 
Z % The 
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The only inftance of a foft, frothy mafs beimg found i 
the place where a fire-ball fell is that which occurred in 
Lufatia, and the neighbouring diftriéts, on the 8th of March 
1796; and of which an account was given, in particular 
by Mr. Von Gerfdorf and Mr. Bauer, in the Lufatian 
Monat/chrift for April and May 1796. The fallen mafs ap- 
peared to be only a part which had been broke off, or which 
had, in fome meafure, dropped from one of thefe fire-balls. 
It is much to be lamented that the apparent courfe of this 
body, as far as could be done by the eye, was not obferved 
with fome accuracy, as has been the cafe with others men- 
tioned in my Treatife upon Iron Maffes, &c. that by calcu- 
lating their parallax their real path might be difcovered. 
Its velocity muft have been as great as that of many other 
fire-balls, which have moved at the rate of feveral German 
miles per fecond, and equal to the velocity of the planets 
in their courfes. This fire-ball, as was the cafe with that 
obferved on the 22d of July 1762, and with others, was 
firft vifible at a confiderable height above the horizon in the 
form of a fhining pot; moved along in a fomewhat fer- 
pentine direction, and increafed fuddenly to a confiderable 
fize: the duration of the whole phenomenon was about 
two feconds. 

It is much to’ be wifhed that fome one’ could give a more: 
accurate account of the fire-ball which, as I have been in- 
formed, fell a few years‘ago in the fea near Genoa, and oc- 
eafioned a ftrong ebullition in the water. 

I confider it as not fuperfluous to give here a fhort account 
of fome more inftances of ftones and mafles of iron which: 
have fallen from the atmofphere, as mentioned in my Effay,. 
becaufe fome, on account of my apparent paradoxical me- 
thod of explaining thefe phenomena, may have been pre~ 
vented from reading that work; and to take fome-notice of | 
the circumftances attending them, which, on. account of 
their great conformity, cannot be denied. A very remark- 

able 
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able inftance, which is related by Mr. Stiitz, took place at 
fix o’clock in the evening on the 26th of May 1751, in the 
diftriét of Agram in Sclavonia, This fire-ball, which burft 
afunder into two parts, that had the form of chains of fire 
twifted together (and, according to all appearance, were liquid 
maffes), feemed accompanied with fmoke, and fell with a 
dreadful explofion and fuch force that it fhook the earth, in- 
to which it funk to the depth of three fathoms. One part 
weighed yx and the other 16 pounds. The larger, which 
confifts entirely of iron, and exhibits on its furface the moft 
evident marks of fire, is now to be feen in the Imperial col- 
JeG&tion of natural curiofities at Vienna, together with an at- 
teftation refpecting it from the Confiftory of the Bithopric 
of Agram, who examined feveral eye-witnefles that had feen 
it, and which Mr. Stiitz has inferted in his paper. The 
fame naturalift quotes alfo two other inftances. One is of a 
ftone, which, according to the account given, fell with a 
violent explofion in the diftri& of Eichftadt, and was fo hot 
that it could not be touched till it had been cooled in fnow : 
this ftone confifts of filiceous earth and ferruginous particles, 
and is covered with a cruft of native iron. The other is a 
fhining iron ore defcribed by Born *, interfperfed in a green 
matrix having a fcoriaceous furface, and which, as we are 
affured, fell from the heavens during a thunder-ftorm on the 
3d of July 1753. 

In the Hiftory of the Academy of Sciences for 1769, we 
find very remarkable accounts of three maffes which fell 
from the clouds during a thunder-ftorm. Thefe accounts 
were tran{mitted to the Academy by their correfpondents 
from Maine, Artois, and Cotantin, three places lying at a 
very great diftance from each other. The fame circum- 
ftances were remarked to have taken place in regard to thefe 
three maffes. They were all hot when firft found; they 
were of the fame compofition, as they contained fulphur and 
jron, and were covered with ahard cruft of that metal. They 

* Index Foffilium, vol, i, 
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proceeded, in all probability, from the fame meteor which 
in the Courfe of its fomewhat ferpentine courfe, as is ufual, 
may have made feveral explofions. Ancient authors, fuch as 
Pliny, Plutarch and Livy relate various inftances of {tones 
that fell from the heavens, which are commonly confidered 
as fabulous; but which, on account of the number of new 
obfervations of the like kind, may be confidered as real phe- 
nomena of nature.. Avicenna mentions a fulphureous kind 
of ftone which fell from the atmofphere at Cordeva in 
Spain*. It is related in Spangenberg’s Chronicon Saxoni- 
cum, that two large ftones fell at Magdeburg, in the year 
998, with loud explofions like thunder. Cardan relates +, 
that in the year 1510 feveral large ftones fell from. the 
heavens, which were moftly of a ferruginous. colour, ex- 
ceedingly hard, and, when found, ftill exhaled a fulphureous 
vapour. We are affured by Julius Scaliger ft, that he him- 
felf had in his poffeffion a piece of iron which fel] from the 
atmofphere in Sayoy. Mufchenbroek § and various other 
writers mention a blackifh ftone of 300 pounds weight ex~ 
hibiting traces of fire, which fell at Enfifheim in.Alface in 
1492 or 1493, and which was faid to be preferved in the 
church of that place. In the fummer of the year 1766 a 
{tone fell from the clouds at Alboreto, in the duchy of Mo- 
dena, which is briefly mentioned by Vaffalli in his Phyfico- 
metcorological Letters |], and on which Troili has written 2 
treatife. In the Breflau collection refpeéting natural hiftory 
four inftances are quoted of ftones having dropped from the 
heavens. Five ftenes, as large as a man’s head, exceedingly 
heavy, of a rufty iron colour, and having a ftrong {mell of 
fulphur, fell from the heavens with explofions and a dread- 
ful concuffion of the air at Mifcoz in Tranfylvania, in the 


* In Averrhces Meteor. lib. ii. cap. 2. 
+ De Rerum Varietate, lib. xiv. c. 72. 

t De Subtilitate Exercit. 323. 

§ Effai de Phyfique, tom. ii. feét. 1557. 
i Lettere fifico-meteorologiche, p. 120. 
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year 1559, and are preferved in the treafury at Vienna. On 
the 26th of July 1581, between the hours of one and two 
in the afternoon, a {tone 39 pounds in weight, of a blue and 
brownifh colour, and which ftruck fire with tteel, fell from 
the clouds in Thuringia, with an explofion which {hook the 
earth, and accompanied by the appearance of a fmall light 
cloud, that could have been nothing but a fire-ball, the 
heavens at that time being in other refpects ferene. ‘This 
ftone, which funk to a confiderable depth in the ground,’ 
made the earth fly up to twice the height of a man, and was 
fo hot that no perfon could touch it, We are told that it 
was carried to Drefden. On the 6th of March 16365, while 
the heavens were perfectly ferene, a large ftone fell, with a 
joud crafh between Sagan and the village of Dubrow in Si- 
lefia. It had internally the appearance of a mineral, could 
be eafily rubbed to powder, was covered on the outfide with 
a craft, and feemed as if burnt by fire. On the 16th of 
March 1698, a black ftone fell from the atmofphere with. 
various explofions, and was tranfmiteed with an account of 
the circumftance to the library at Berne. This {tone is men- 
tioned by Scheuchzer in his Natural Hiftory of Swiffer- 
land *, D. Roft relates, in the Breflaw Colleétion refpecting 
Natural Hiftory ¢, that at two o’clock in the afternoon on the 
22d of July 1723, the weather being then ferene, there was 
feen a {mall cloud (probably a fire-ball), and at the fame 
time feveral large and {mall {tones fell from the heavens, ac~ 
companied by loud explofions, but without any lightning. 
Thefe ftones, which were black on the outfide, had inter- 
nally the appearance of metal, and exhaled a ftrong fmell of 
fulphur. It is worthy of remark, that the iron mals men- 
tioned by Pallas, which has no affinity with any of the 
known foffils, but which correfponds in many refpects with 
fume of the before-mentioned mafles, and particularly that 
which fell at Agram, was confidered by the inhabitants of 
Siberia, where it was found, as a facred relic dropped from 
* P. IL. ad ann. 1726, p. 75. $ Page qq. 
Z4 heavens 
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heaven. It is a pity that the place was not dug up where 
the fire-ball, mentioned in the Philofophical TranfaGtions*,. 
fellin Jamaica, in the year 1700. In that fpot there were 
found feveral holes in the earth, which were fo deep, that the 
poles with which they were examined did not réach to the 
bottom of them. A fulphureous vapor was perceived in the 
neighbourhood, and the grafs around the holes appeared 
fcorched. 

When all thefe data, which correfpond fo well with each 
other, are compared with the obfervations made on other 
fire-balls, where no opportunity occurred of getting poffef- 
fion of the fallen mafles, the following conclufions may be 
drawn: 

I, That the accounts given of {coriaceous mafles, which 
contained iron, earth, fulphur, &c. having fallen from the 
heavens with violent explofions, are not fictions, but true re- 
lations of real natural phenomena actually obferved at va- 
rious times. 

II. That fire-balls and the falling of fuch maffes are the 
fame meteor. 

Refpecting the queftion, whence fire-balls and fuch fallen 
maffes proceed, opinions are very different. Moft people be- 
lieve that they are owing to accumulations in the atmo- 
fphere. But even when it is allowed that a great many fo- 
reign fubftances are diffolved in the atmofphere, the quantity 
of them, efpecially in regions at the diftance of eighty 
miles or more, from which fuch fire-balls are feen to fall 
in the form of a luminous point, is too {mall ta admit of our 
fuppofing fuch large maffes to be formed of it. Should the 
folid particles, which may perhaps be diffolved in the atmo- 
fphere, precipitate them{elves, it would be rather in the form 
of a fine powder. I confider it, therefore, with Anaxagoras, 
Mafkelyne, Halley, &c. as more probable that thefe mafles 
come to our regions from the common expanfe of the uni- 
verfe, and that, befides planetary bodies, there are fmaller. 

# N° ceclvii. p. 1485 Pe 8 
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accumulations of matter; which when they approach too near 
our earth muft fall down, That material bodies aétually 
exift in the rémoteft regions is {hewn both by the fingle and 
accumulated luminous fparks which Dr. Schroter faw pals 
over the field of his telefcope, as alfo by the fhooting {tars 
_ which pafs by our earth, probably at a greater diftance and 
with greater velocity than to allow their being attracted by 
it, and made to fall to its furface, and ta which, fire-balls on 
their firft appearance, when they feem to approach like a lu- 
minous point, have a perfect refemblance. There ate many. 
reafons for inducing us to believe that fhooting ftars cannot 
be mere eletric phenomena without the prefence of fome 
coarfer fubftances. 

The paradoxicalnefs of this mode of explanation, which is 
contrary to no known obfervations of nature, is rather ap- 
parent than real, and confifts only in this, that people have 
not been accuftomed to it, or that, on account of the rarity 
of thefe phenomena, many facts of this kind have been de- 
nied, or have efcaped notice. For this reafon, after I had 
written the Treatife on the Mafs of Iron difeovered by Pro- 
feffor Pallas, I hefitated whether I fhould publith it, becaufe 
T expected that it would meet with confiderable oppofition. 
The more I endeavoured however to compare, without par- 
tiality for any fyftem, the obfervations already made, which 
eorrefpond fo much with each ather, the more I found that 
thefe phenomena could not properly be explained in any 
other manner, without either contradiéting obfervations al- 
ready made, or well-known laws of nature; fo that I fee no 
grounds for retracting any thing I have advanced on this 
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Il. Hiflorical Remarks relative to the Manufa€tures of Tron” 
and Steel in Great Britain. By Mr. Davip MusueET, 
of the Clyde Iron Works. Communicated by the Author. 


L is uncertain at what period the manufacture of iron 
commenced in Britain. It is probable that the working of 
the iron mines of Cornwall by the Phoenicians, ‘would 
introduce into the country a clafs of men {killed in all the 
then known metallic ores; capable of appreciating their 
true value, by converting the riches of an unexplored 
country, either to their own immediate wants, or to the 
conveniencies of the unfkilful inhabitants.. The invafion of 
England by the Danes, and'their confequent eftablifhment, 
would, moft likely, add to the former ftock of knowledge in 
the art of mining and fufing ores. Large heaps of feorta 
are to this day met with in many places in England, with fo 
eteat an accumulation of foil as to grow trees of a large 
fize *; thefe heaps are called Danes cinders, and are in our 
times {melted to advantage for the produétion of crude iron. 
Vyvom whatever period the iron trade may date its origin ; 
certain it is, that towards the end of the 16th and early in 
the 17th centuries we find it had attained a pitch of mag- 
nitude almoft incredible, at a time fo hoftile to the peaceable 
views and indu(ftry of the manufacturer. Hence we find 
that cannon and mortars, of various calibres and conftruc- 
tions, were fabricated from caft-iron at fome of the Englifh 
works; and that this fpecies of manufacture was in con- 
fiderable requeft on the continent. The calibre of the gun 
was in thofe days, and within. thefe forty years, formed by a 
loam core of the exaét diameter placed vertically in the middle 
of the mould. The*boring and turning mills were quite un- 
known, together with all that, ferupulous exactitude which 


* Dudley mentions that as early as: 1620, oaks were found of a large 
fize decayed on the tops of large hills. of cinder. 
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diftinguithes the artillerift, and the manufa@ture of the pre- 
fent times. 

' Hitherto caft and malleable iron were obtained from ores 
with the charcoal of wood, and the manufacture of thefe 
articles had acquired certainty and extent. 

If credit could be given to the mefallum marks of Dudley, 
in the rath year of James, anno 1615, there were at that 

_ period not lefs than 300 blaft furnaces for finelting iron ore 
with charcoal; each of which had fuel, upon an average, for 

40 weeks per annum. The average produce incrude iron at 
each furnace, 13 tons per week, makes the total annual 
quantity 180,000 tons * ; for the produétion of this aftonith- 
ing quantity, calculating at the rate’ of two loads of charcoal 
for each ton of iron, and reckoning 8 ewt. charcoal to each 
load, we find the amazing quantity of 144,c00 tons of 
charcoal neceflary. As wood in charring nearly affords bulk 
for bulk, and as a cubic foot will be found to weigh on 
an average nearly 18-75 pounds avoirdupoife, we find that 
17,310,000 cubical feet of timber was neceflary to produce 
this quantity of charcoal, Again, let this quantity of char- 
éval be valued at the prefent price (in Scotland), viz. 4/. per 
ton, its value will amount to 576,000/. a fum little fhort 
of the annua! value of all the pig iron manufactured. at this 
time in England, Scotland and Wales. 

Mr. Dudley alfo informs us, that at the fame period there 
were reckoned 500 forges and iron mills for refining the 
crude iron, and making it into malleable bars. Thefe on 
an average made 3 tons each per week, for 50 weeks an- 
nually = 150 X 500, annual produce in bar iron 75,000 
tons ; a produce little fhort of the whole annual export of the 
Ruffian and Swedifh markets. Three loads of charcoal were 
requifite to refine metal for 1 ton of bar iron; fo that, if the 
above calculation of 8 cwt. to each load is adopted, a further 


* Upwards of 80,oco tons more than is at prefent manufactured in 
Britain with pit-coal. 
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quantity of 90,000 tons of charcoal would be requifite for a 
year’s fupply at that period = 10,732,000 cubical feet *, 
Let the wafte of the refining furnace in thofe days be 
reckoned equal to 50 per cent. 112,500 tons of pig iron muft 
have then been ufed to fabricate 75,000 tons of bars, and a 
reverfion of 67,500 tons caft into cannon, mortars, wares, 
&c. or exported in a raw ftate as pig iron or fhip ballaft. 
However much the above quantities may be exaggerated, 
as I am inclined to think they are, yet they feem to prove that, 
at the commencement of the laft century, the iron ‘bufinefs 
had obtained an eminent rank among the manufactures of 
the country. The progrefs of agriculture and the increafe 
of population under the reign of the peaceable James had at 
length taught the hufbandman and the proprietor the value 
of cultivated fields. The great confumption of wood for the 
navyand ironworks had greatly exhaufted the principal forefts 
of fupply : tracts of country became cleared, and in propor- 
tion as the fpirit of cultivation increafed, the annual quan- 
tity of fuel for the manufacturing of iron diminifhed, 
Pit-coal had been long known before this period, and 
wrought at Newcaftle prior to the year 1272. Annually 
valt quantities of it were exported to Holland, and the Low 


+ The aggregate quantity of timber neceffary for the manufaéture of 
jron alone amouats to 28,062,000 cubical feet. Let an acre of ground be 
fuppofed to afford 2000 cubical feet of timber, then it will be found that 
14,031 acres of land were annually fwept to fupply the iron manvufac- 
turers. Admitting that wood fully replaces its cubical contents in 18 
years, then 252,558 acres of land would have been required to furnifh 
the necefiary confumption of timber, without in the end diminifhing 
the fupply. Befides iron works, fmiths’ and nailors’ fires, manufactories 
of every fort were carried on by means of wood; even at a time when pit 
coal was exporting to other countries) The data on which I have made 
this calculation are moderate. I have fuppofed the cube of charcoal pro- 
duced from the fame cube of timber; which is not ftriétly the cafe, as 
fome woods fhrink confiderably. I have likewife reckoned an acre to 
produce z0c0 cubical feet, which I fuppofe wood in a natural flate feldom 
Coes, taking it upon an average of the whole country. 
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Countries, for the ufe of the finithy, and other manufacturers 
requiring an intenfe and continued heat. Yet in England 
prejudices ran fo ftrong againft its application to the manu- 
faGturing of caft or malleable iron, that the projectors of 
this ufeful undertaking met with every obftacle which the 
narrow, unenlightened minds of the eftablifhed manufac- 
turers could devife. 

James granted feveral patents for the exclufive right of 
manufa¢turing iron with pit-coal. None of the projectors, 
however, were fuccefsful, till 1619, when Dudley fucceeded 
in making coak pig iron, though only at the {paring rate of 
3 tons per week. By this time many of the iron works were 
at a ftand for want of wood; the confequence was, an ad- 
vance on the price of iron: this. therefore rendered it a Ju- 
erative bufinefs to thofe manufaéturers whofe fupply of wood 
was ftill undiminifhed, and, of courfe, made them hoftile to 
any innovation whereby the prefent price of iron was likely to 
meet with a reduétion. 

This period of prejudice fo unfavourable to innovation in 
the iron bufinefs, was followed by one more general, and 
more calamitous for the nation. Amidft the diftra@tion oc- 
cafioned by civil war, neither innovation nor improvement 
could be expected. Patents however were granted to fome 
during the commonwealth for the exclufive manufa@ture of 
iron in the newway ; in one of which it was believed Crom~ 
well was a partner: thefe partly fthared the fame fate as 
did their predeceffors, and none fucceeded in eftablithing a 
manufactory either of extent or of certainty. In 1663 we 
find Dudley applying for his Jaft patent, and fetting forth, 
that at one time he was capable of producing 7 tons coak 
pig iron weekly, with an improved furnace 27 feet {quare, 
and bellows which oxe man could work for an hour without 
being much tired. 

It was not till impelled by neceffity, by the rapid decline 
of the annual growth of timber, that pit-coal became an ob- 
ject of univerfal eftimation, When the improvements on 
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~ machinery had attained a pitch of certainty, and experience 


had taught the mechanic the manifold advantages to be 


derived from,the fteam-engine, men of induftry and enter-. 


prife began to think of extending the manufactures of the 
country in iron with pit-coal. Small furnaces fupplied with 
air from Jeathern bellows, blown by oxen, horfe, or human 
labour, became exploded, and an increafe of fize took place, 


-together with an increafe of the column of blaft neceflary to 


excite combuftion. But as it feldom happened, that to the 
advantage of having pit-coal, ores, and limeftone concen- 


trated in one fpot, water alfo was added, it became neceffary 


to form a fubftitute. For this purpofe, the fleam-engine, 
that fuperhuman invention, was applied. Rude and unpo- 
lithed no doubt were its early defigns and execution—rapid 
however have been its improvements; and .at the prefent 
time, by many it is believed to have arrived at the highett 
poffible pitch of human perfeétion. 

With the improyements in machinery the advancement 
in the practice of. manufacturing coak pig iron kept pace ; 
and it is now a certain truth, that with, pit-coal in our time 
we produce a quality of pig iron fuperior for every purpofe of 
the arts (bar iron making excepted) to, that at any time 
made with charcoal of wood, and in the following inereafed 
proportion ; 


Average annual produce of a charcoal furnace ° Tons. © 


180 years ago - - - - 600 
Some furnaces in England on an average; now 

produce 40 tons per week - - 2080 
Value of the former when manufa&ured £.6 per 

ton - - - - - £.36c0 


Value of the latter on an average of the qualities 


‘6/, tos. - - - - - £13520 


By comparing the value of pig and bar iron at prefent 
with what it fold for 180-years ago, an aceurate notion may 
be formed of the increafed price of labour and materials at- 
tached to iron works. 
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About the year 1620 charcoal pig iron fold for perton6 © 
In the year 1792, carbonated pig iron 4 8 io 

In the year 1798 ditto, ditto - =" 6 tg 
Coak pig iron when invented fold at 1 4 0 
In the year 1792 melting pig iron fold for - 5 10 

In the year 1798 ditto - ade et 7 10 
Malleable iron made with charcoal fold for - - 15 © 
The fame in 1792, to be drawn into wire, for - 23 0 
Ditto in 1798 - - = 55 3629 0128-0 
The firft bar iron made (1620) with pit-coal fold for 12 0 
The fame iron in 1792 fold for - iy ee 
Ditto in 1798 for é u 5 icici 


By thefe ftatements it may be feen that all along there 
has been preferved an analogy between the value of the re- 
fpective ftates of the metal. We cannot, however, be but 
aftonifhed at the mighty advance on iron within the laft fix 
years, nearly and in fome cafes more than equal to the ad- 
vance of a-period of 170 years before. 

Let it be taken for cranted, that the manufaéture of En- 
gland, Scotland and Ireland at the beginning of the 17th 
century amounted in crude iron to 180,000 tons. 

142500 tons of which, fuppofe, produced 75000 _ 
tons bars at 15/7. Amount s £,-1,125,000 
67500 tons caft into guns, mortars, fhips’ bal- 
laft, &c. &c. at rol. - = 675,000 


oe Oe 


180000 tons, amount of the manufactures of 
iron at that early period = - £.1,800,000 


——__. 


In Britain at prefent the total produce in pig iron does not 
exceed 100,000 tons; and reckoning on an ayerage that 
33 cwt. of crude iron produces 1 ton of bars, and that the 
manufacture of malleable iron amounts to 35,000 tons per 

_ annum, 
57752 


. 
n 
. 
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‘ Bi75° tons of crude iron will then be neceflary to ¢ 
form 35000 tons of bars at 20/. £460,000 
42250 tons caft into cannon, cylinders, machi- 
nery wares, &c. at 14/. ~ = 591,500 
109000 tons amount of the native manufacture of 
iron at this period “ - £.1,291,500 
The extenfive manufacturers of this country 
have for many years paft demanded an additional 
fupply of foreign bar iron. This has been chiefly 
received from Ruffia and Sweden, and the an- 
nual quantity may be averaged for the laft 20 
years at 70000 tons, at 18/, per ton, - £ 1,260,005 
£, -2,5515500 
This may be taken as the annual amount of one 
~ yaw material, the chief part of which becomes 
more valuable in an uncommon ratio, by fubfe- 
quent labour. 
Amount of the native manufaQure at the pe 
ginning of laft century, when the raw material 
was exported in quantity = + ‘1,800,060 
Balance in favour of this period ~ - £.751,500 


exclufive of the additional yalue ftamped upon iron in the now 
extenfive operations of flitting it into rod iron for nails, roll- 
ing it into hoops, and converting it into fteel. In thefe 
manipulations value is gained as follows: Rod iron-3/. ros. 
per ton. Hoops 7/. Bliftered fteel 72. to gf. Tilted fteel 
1o/. to 12/7. and German fteel 25/7. to 28/7. per ton. Caft- 
ficel according to the fize of the bars 30/7. to 45/. per ton. 
Some of thefe operations are attended with a wafte of metal, 
though not nearly in the proportion of making bar iron fron 
pig iron. The manufacturer of fteel alfo buy his irom at 

the 
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the rate of 20 cwt. to a ton; but in felling fteel he gives at 
the rate of 21 cwt. 1 qr. 20 1b. to each ton, or 120 lb. inftead 
of 112 Ib. for each hundred weight. 

It is uncertain whether the quality of fteel, fabricated 
from Enelifh iron at the above early period, was in any way 
comparable with what we now make from foreign iron; or 
whether the artifts were fupplied with this ftate of the metal 
from Spain and the Low Countries. The latter is moft pro- 
bable. 

In whatever point of view the iron trade may be confi- 
dered with regard to this-country, the advantages derived 
from its progrefs have been great: whether we confider it 
as having cleared the country of vaft traéts of wood—afford- 
ing at the fame time an ample indemnification for the labour 
beftowed—the confequent improvement of climate, and the 
fpread of agriculture; as having placed us at the head of 
the manufacturing countries of Europe; as affording us at 
all times a plentiful fupply for the conftruétion of every fpe- 
cies of machinery; as being an arlenal for the rearing and - 
protecting an extenfive navy ; or, as having been a fource 
of wealth to many individuals, and at the fame time afford- 
ing a competent recompenfe for the labour of a number of 
our fellow creatures. 


Ill. Account of Count RuMFORD’s Experiments on the con- 
du&ting Power of Liquids with Regard to Heat, and a De- 
Scription of the Apparatus employed in the Experiments. 
Extraéted from his Effays, Political, Economical and Phi- 
lofophical, Vol. II. 


Orr limits will not allow us to make long extraéts from 
the interefting experiments of this ingenious philofopher, 
who has done more in what regards the fcience of heat than 
all who have ever written upon it befides. We only hope to 
be able to convey fome intelligible ideas on the fubjeét to 

vou, IT, Aa fuch 
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flichofout reidasiss hare dot feeh-the Count’ s Effays; of 


who, from their numerous avocations, cannot {pare time to 
read a more voluminous accoutit. 

In the courfe of a fet of experiments, in which the Count. 
had occafion-to ufe thermometers of an uncommon fize, 
(their bulbs being above 4 inches in diameter) having €x- 
pofed one, filled with fpirit of wine, in a window, to cool 
after being heated, he obferved the whole mafs of liquid in 4 
moft rapid motion, running {wiftly in two oppofite direc- 
tions wp and doy at the fame time. This motion was ren- 
dered vifible by fome particles of duft which had got by ac- 
cident among the fpirit of wine, the fun happening to fhine 
upon the window, as duft in the air of a darkened room is 
vifible by the fun-beams coming through a hole in the 
window-fhutter. The afcending current occupied the axis 
of the tube, the defeending the fides. . On inclining the tube 
alittle, the former moved out of the axis and occupied that 
fide which as uppermoft, the latter the whole of the lower 
fide. Quick cooling, by applying ice cold water to the tube, 
increafed the velocities of the currents, which, however; 
ceafed entirely when the thermometer had acquired the 
‘temperature of the room. 

Being perfuaded that this motion in fluids (for the: fame 
experiment was tried with the fame refult with a fimilar 
thermometer filed with linfeed-oil*) was occafioned by 
their particles going individually-and in fucceffion to give off 
thiir lieat, to the cold fides of -the tube, the Count was led 
to conclude, that fluids are in fact non-conduétors of heat ; 

and that, if heat be propagated in them only in confequence 
of the internal motion of the particles, whatever could ob- 


* The fame motions were rendered vifible in water by mixing powdered 
amber with it, which is nearly of rhe fame fpecific gravity, being 1°078, 
while that of rhe former is 1-000, Potath was added to the water till it 


tecam 
: i ; HY ofthe lian Gece sek “ 
remaibed-ftationary in any part of the liquid, ualefs when the particles of 


lan 5 A a 
ecf the fame gravity wich the amber, the particles ‘of which then 


the latter were put ia motion by any fudden change os temperature: 
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fia thofe motions would retard that effet: To determine 
this point, a certain quantity of heat was mdde to pdfs 
through a given quantity of pure water; and, noting the 
time employed, the experitnent was repeated with water 
mixed with fome fine fubftance, as eider-down, which, 
without altering its chemical ptoperties, or impairing its 
fluidity, could only ferve to obftruét and embarrafs the mo- 
tions of the particles of the water in tranfporting the heat, 
fhould heat be tran/ported and) carried in this manner, and 
not pafs freely through it, 

The body which received the heat, and which ferved at 
the fame time to meafure the quantity of it communicated, * 
was avery large thermometer cf (Plate IX. fig: '1.); with a 
eylindrical bulb. c made of thin copper; {pherical at the 
ends; 1°84 inches in diameter, 4:99 long, of 13°2099 cubic 
inches capacity; and meafuring externally 28-834 {quare 
inches: it weighed 1846 er. and could contain 3344 gr. of 
water at the teniperature of 55°... To this bulb was affixed 
a glafs tube ef (reprefented in the plate as broken off at f) 
24 inches long and ;*, of ah inich in diameter, by means of 
a cork fitted into a neck of copper t inch long; belonging 
to the bulb: This thermometer, filled with linfeed oil and 
graduated, was fixed in the axis of a hollow cylinder (a bis 
a feétion. of it) made of thin fheet-copper 114. inches long, 
and 2°3435 inches diameter within, with a fpherieal bot- 
tom, weighing 2261 gr. The bulb of the thermometer was 
made to occupy the lower part of this. cylinder by means of 
4 pins of wood ,% of an inch in diameter and + of an inch 
long, one of them faftened to the bottem, the other three 
round the infide of the cylinder at equal diftances, in very 
fmall fockets made to receive them. (Thefe pins may be 


 feen at the lower part of jig. 1. and alfo in fig. 2. which 


reprefents a horizontal fection of the cylinder and a bird’s- 
eye view of the thermometer in its place.) The: diftance 


_ between the externa! furface of the bulb of the thermometer 


| 


and the internal of the contaming cylinder was .0°25175 of 
Aa2 an 
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an inch, and could contain, at the height of + of an saab 
above the bulb, 2468 grains of water. “4 

The bulb of the thermometer being furrounded by water, 
or by any other liquid, or mixture, the conduéting power of 
which was to be afcertained, a cylinder of cork + fomething 
lefs* m diameter than the brafs cylinder, about half an 
inch Jong, having a hole in its centre in which the tube of 
the thermometer paffed freely, was thruft down into the 
brafs cylinder nearly to the furface of the fubftance it con- 
tained, and made to reft on three projecting brafs points fixed 
to the neck of the copper bulb. The upper part of the tube 
was then filled with eider-down and clofed with a cork ftop- 
per g, the tube of the thermometer, which paffes through a 
fit hole in the middle of this ftopper, proje&ting upwards. 
The fcale from the point of freezing to that of boiling water 
is on that part of the tube which rifes above the ftopper, and 
is divided according to that of Fahrenheit. 

The thermometer being fixed in the tube as above de- 
{cribed, furrounded by the fubftance the conducting power of 
which was to be afcertained, the inftrument was placed im 
thawing ice, and kept there till the thermometer fell to 32°. 
It was then taken out and inftantly plunged into boiling 
water, and the conducting power of the fubftance under ex- 
periment was eftimated by the time required to make the 
heat pafs through it into the thermometer; the time being 
carefully noted when the liquid m the thermometer arrived 
at 40°, and alfo when it came to every 20th degree above 
Ht, 

A number of experiments were made with this inftrument, 
all of which tended to prove that the paflage of heat through 
water is much impeded, by mixing other fubftances with it, 
whether they be fuch (eider-down for inftance) as merely 


* Tf this cork had been made to fit clofe, yet fo as to move in the brafs 
cylinder, and its centre hole been well fitted to the glafs tube, the trouble 
of contriving and fixing pins to keep the bulb in its place might have been 
avoided. Epirt. 

embarrafs 
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embarrafs the water inits motions, or thofe (mucilages, &c.) 
which leffen its fluidity. 

The time required to heat the inftrument from 32° to 
200, when the bulb of the thermometer was furrounded with 
1. 2246 gr. of water and 192 gr. of flarch, was 1109” 

2, 2276 pr. of water and 192 gr. of eider-down, 949 

3. With water and 48 gr. or 3th of its bulk 


of eider-down é - - - 763 
4. With ftewed apples - - - 1096% 
5. With pure water - - - 597 


The ftarch was boiled with the water with which it was 
mixed, as was alfo the eider-down—the latter to free it from 
air, which adheres to it with great obftinacy. 

As Count Rumford fuppofes, and juftly, that there is a 
poffibility of error when the refults are determined by the 
extreme points freezing and boiling, owing to the flownefs 
of the procefs when the inftrument approaches the medium 
of the temperature in which it is placed, he thinks they may 
be got more accurately by taking the times occupied in heat- 
ing from 80° to 160. They were as follows ; 

with the rft 341! 

with the ad 269 
with the 3d 215 
with the 4th 335 
with pure water 172. 
The time the heat took to pafs out of the thermometer 
through the fame fubftances 
from 200° to 40° from 160° to 80?. 
through the 1ft ,. Peli et: ne » 468" 
PRAM eevee ST al BERD diye he QO 
ak ids + EROS F ee 
the 4th... 2) SUMOEO Te » 520 
Waters, oi whi eoge ; 245, Bag 

As the refults of thefe experiments prove that the propa- 
gation of heat in water is retarded, not only by thofe things 
which diminifh its fluidity, but alfo by thofe which, by me- 
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chanical means, and without forming any combination with 
it whatever, merely obftru& its internal motions, it appears 
to the ingenious author, and we believe it will not be denied, 
that this proves, that heat is propagated in water a confe~ 
“quence of its internal motions ;—or, that it is tranfported or 
cartied by the particles of that liquid, and that it does not 
fpread and expand in if, as in metals and other conductors 
of heat, as has generally been imagined. . 
The fuccefs of thefe experiments encouraged the author 
to plan and execute others ftill more decifive and extremely 
interefting, Ithas been generally believed that water can- 
not be hedted in contaét. with ice: reflecting on the fubject, 
he perceived that either this muft be a miftake, or his ideas 
re{peéting the manner in which heat is\propagated in that 
fluid, erroneous. On the fuppofition that water is not a con- 
duétor of heat, according to the common acceptation of.that 
term, or that heat cannot pafs in that fluid, except when 
carried by its particles, which, being put in motion by the 
r change it occafions in their fpecific gravity, tranfports it 
from place to place, it did not appear how ice, if, inftead of 
being permitted to fwim on water, it were confined at the 
bottom of it, or any where below the furface, could affect the 
temperature of the fuperincumbent water, or prevent its 
receiving heat from other bodies : but, on the other hand, 
the ice-cold water which refults from the melting of ice 


when on the furface of that fluid, cannot but defcend by its 
gravity to the bottom of the containing veffel in an uninter- — 


rupted ftream; fo that as long as this operation is going on 
the mafs of water cannot be much heated. 

A cylindrical glafs jar 4:7 inches diameter and 14 inches 
high was nearly filled with boiling hot water. A circular, 
cake of ice ofnearly the famé diameter, 3! inches: thick, and 
weighing 1010z. was then gently put.on the furface of the 
water, In/2''58'' it wasentirely melted. tt 

A cake: of aéc of the fame form and dimenfions with the 
above was afterwards faflened down on the bottom of ‘the 
eoaend . fame 


“~y 
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fame jar, by means of two flender laths, a trifle longer than 
the diameter of the jar, forced down into it, and laid acrofs 
each other over the ice. Cold water to cover the ice tothe 
height of + of an inch was then poured into the jar to pre- 
vent its breaking by the fudden application of boiling water 
with which it was next filled. To protect the ice while the 

. hot water was pouring in, a circular piece of paper was pre- 
vioufly laid on ics furface, which was afterwards gently re- 
moved by means of a ftring faftened to one fide of it. The 
refult of the experiment proved, that the Count was not 
miftaken in his ideas. When 20’ had elapfed, the heat in 

_the water at different depths was found to be—immediately 
above the furface of the ice 40°; at + inch above it 46°; at1 
inch 130°; at 3 inches159°; at7 inches 160° ; at the end of 
35/ it was, at the furface of the ice 40°; at Zinch 76°; at 1 
inch 110°; at 2 inches 144°; at 3 —.148°; at5—148$°; at 
7— 149°. After an hour and 15° it was at the ice 40°; 
Z inch above it 82°; 2 inches 106°; 3 —123°.—Thefe 
were taken near the fide of the jar, the following at the axis; 
at the end of rh. 30m. at the furface of the ice 40°; at x 
jnch above it $4°; at 2 inches 115°; at 3— 116°; at 7 
— 117°. At the end of 2 hours ftill 40° at the furface of 
the ice; 76° at 1 inch above it; 94° at 2 inches; 106° at 
35 108 at 4; 108-° at 6; 108; at 7 inches.—An end was 
now put to the experiment, the water was poured off; and 
the remaining ice being weighed, it was found that 5 oz. 6 or. 
Troy had been melted, Taking the mean temperature of 
the water at the end of the experiment at 106°, it appeared 
that 73: 0z. of hot water employed was cooled 78°. As 1 oz. 
of ice abforbs juft as much heat in being melted as 1 oz. of 
water lofes in being cooled 140°, each of thefe 73" oz. would 
give off as much heat as would melt 7,8. ths of 1 oz. of ice; 
that is, all of them together as much as would melt 40,5, 
ounces of ice; bat the quantity melted was only about 5 oz. 
ad hence it appears that /e/s than th part of the heat loft 
by the water was communicated to the air. -Or, ice mitts 
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eighty times flower at the bottom of a ma/s of boiling-hot was 
ter than when fwimming on its Surface. ; 

But the ice was melted, though flowly, at the bottom of 
the hot water, which the author accounts for in’ a fatif- 
factory manner without needing to abandon his hypothefis. 
Frefh water prefents an exception to the general law of con- 
denfation by cold: it condenfes in cooling till it comes to 
40°, but on cooling it lower it expands, and continues to 
expand till it freezes and after it has become ice*. Water 
in contact with melting ice is always at the ternperature of 
32°, and therefore fpecifically lighter than that which is 
8 degrees warmer, or at 140°: the latter will therefore 
defcend, being heavier, and by its greater heat melt a portion 
af the ice, be cooled, and then give place to the defcending 
currents of warmer water which fucceed it. It appears toa 
from the experiments which followed, that a confiderable 
portion of the ice that wes melted, was melted in confe- 
quence of the motions into which the water was thrown on 
being poured into the jar. 

The experiments on whieh the author builds his refults 
were conduéted in the following manner: 43°87 cubic 
inches, or 11b, 11! 0z. Troy of water was put into the jar 
efcd, fig. 3, which was placed in an earthen bowl and fur- 
rounded with a freezing mixture compofed of ice and com- 
mon fea falt, by which means the water in the jar was 
frozen into one compact mafs adhering to its bottom and. 
fides. The jar was then removed from the freezing mixture, 
and placed in a mixture of pounded ice and water for 4h. 
that the cake of ice might be brought to the temperature of 
32°, when the furface of the ice, cd, was covered to the 
height of 0478 of an inch with ice cold water before pour- 
ing-im the boiling» water. Inftead of a piece of paper as 
before, a wooden dith perforated with many hundreds of 

* Salt water on the contrary continues to be condenfed the more, the 


more it is cooled. . 


holes 
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holes was put on the furface of the i¢e to defend it while the 
hot water was pouring in, which was done through a long 
wooden tube, ftopt with a cork at the lower end, but per- 
forated with a number of {mall holes in the fides, immedi-« 
ately above the cork, to make the water iffue horizontally, 
and not impinge with force againft the bottom of the 
wooden difh, which of courfe floated as the water role} 
which tended to leffen the motions in the liquid. The difh 
was then carefully removed from the furface of the water 
of. 

The experiments were varied by fometimes leaving the 
upper part of the jar furrounded by the atmofphere, at other 
times by covering the part occupied by the hot water with 
cotton, and, at others, by keeping the jar plunged to its 
brim in melting ice and water. 

The mean quantity of ice melted by hot water in 30/, 
when the jar was kept plunged to its brim in melting ice 
and water, was 3997 grains; when furrounded by air at the 
temperature of 41°, 456 er.; when furrounded by air at the 
temperature of 61°, 558: er.; when covered up by a thick 
and warm covering of cotton, 690! gr. 

When the experiments were fimilar, the mean refults of 
thofe which were made with water at different temperatures 
were as follows : 

In the experiments in which the part of the jar occupied 
by the water was expofed uncovered to the air at the tempe- 
rature of 61°, with boiling water the quantity of ice melted 
in 30 minutes was 558+ er.; with water at the tempera- 
ture of 61°, 646 gr.; with water at the temperature of 41°, 
574 ST. 

In the experiments in which ‘the jar was wholly fur- 
rounded by pounded ice and water, and confequently was at 
32°, the quantity melted in 30! with boiling-hot water was 
3992 er.; with water at the temperature of 61°, 661 gr. 5 
with water at the temperature of 41°, 541 gr. 

From 


~ 
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From thefe refults the ingenious author concludes, and 
certainly his experiments juttify the conclufion, that boiling- 
hot water is not capable of melting more ice, when /ianding 
en its furface, than an equal quantity of water at the tem- 
perature of 41°, or when only g degrees above freezing-—a 
fa&t which proves that water is a perfeét non-conduétor of 
heat, and that heat is propagated in it ondy in confequence 
of the motions which ‘the heat occafions in the infulated 
and folitary particles of that fluid, by altering their fpecific 
gravities. He here obferves, in a note, that the infight 
which this difeovery gives us in regard to the nature of the 
-mechanical procefs which takes place in chemical folutions, 
is too evident to require illuftration. 

The author having frequently obferved, when freezing 
water in one of his jars into a cake of ice, by placing the 
jar ina freezing mixture, that the water in the axis of the 
jar, which was lateft in freezing, being comprefled by the 
expanfion of the ice round it, was always forced upwards, 
and formed a pointed projeGtion of ice in the form of a 
nipple, which was fometunes above 4 inch high, was led by 
the circumftance to make another experiment, which proved 
oil to be alfo a non-conductor of heat. 

Into a jar (fee fig. 4) containing a cake of ice @ of the 
form above defcribed, fome fine olive oil, previoufly cooled 
to'32°, was poured till it ftood (at 4) 3 inches above the 
furface of the ice, A folid cylinder of iron ¢ 1} inch in 
diameter, and 12 inches high, and a paper fheath over it, 
the lower end of which projected = of an inch paft the 
cylinder, fo contrived as to be fufpended over the centre of 
the ice by means of the hook d and the wire e, faftened to 
the ceiling of the room, being heated to 210° in. boiling 
water, was immerfed in the oil fo deep that the middle of 
the flat furface of the lower end of the, hot. iron. was only: 


TO 


diftant from the conical projection of the ice,7, of an inch. 
Had any heat di efiraded, a portion of the ice would have 
been 
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been melted, but it was no. way affected by the vicinity of 
the hot iron. The intention im making the fheath project 
+ below the cylinder was to prevent internal motions in 
the oil, the particles of which, by becoming {pecifically 
lighter by being in contaét with the iron cylinder, would 
otherwife have {lid from under it and afcended. 

A fimilar experiment was tried with mercury poured to the 

- height of 1 inch oyer the ice, inftead of the 3 inches of oil, 

and the refult was exadtly the fame; though the ice at the 
time-could not bear a finger to touch it (by putting it down 
through the mercury), however expeditioufly removed, with~ 
out a portion being diffolved, and which inftantly became 
yifible on the bright furface of the mercury. 
. From his experiments the author feems inclined to doubt 
the exiftence of that peculiar kind of attraGion of predilec- 
tion which has been called chemical affinity, and to attri- 
bute the equal distribution of the particles of any body in its 
menfruum to the internal motions among the particles of 
the fluid occafioned by accidental changes of temperature, 
produced by the union of the two; or to a great difference 
in the fpecific gravity of the menftruum in its natural itate, 
and that of the fame fluid after it has been changed to a 
faturated folution. The following experiment ferves to fup- 
portthe author’s opinion: bape ; 

A cylindrical glafs jar was placed within a larger one 
which ftood ina fhallow earthen difh, nearly filled with 
pounded i¢e and water.. Ice cold frefh water, lightly tinged _ 
of a red colour with turnfol, was poured into the {mall jar 
to the height of 2 inches; and then, by means.of a funnel, 
which ended in a long and narrow tube, put down through 
that water and refting on the bottom of the jar, an equal 
quantity of the firongeft brine that could be made with fea- 
falt was poured in, fo gently that, without difturbing the 

freth water, the brine took the lower ftation, the coloured 

water repofing aboye it without the fmalleft appearance of 
blending. 


~ 
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blending. The fpace between the jars was now filled, 
almoft to the top, with ice cold water mixed with pieces of 
ice (pounded ice would have obftructed the view), and then 
ice cold olive oil was gently poured on the furface of the 
tinged water to the height of an inch above it. Ina tem- 
perature of about 36° the brine and water fhewed not the 
Jeaft difpofition to mix during 4 days. At the end of that 
time it was removed, without agitating its contents, into a 
warmer room; in lefs than an hour the brine and water 
began to mix: they were completely mixed in 24 hours, as 
was then evident by the uniform colour of the aqueous fluid 
on which the oil repofed. 

Fig. 5 is a reprefentation of the apparatus employed in the 
procefs, and fhews the different liquids repofing one above 
another; with the fpace between the cylindrical veffels filled 
with water and pieces of ice, fo high as to overtop the fur- 
face of the contents of the inner jar, 


—_ 


IV. Experiments and Obfervations on the Nature of Sugar, 
by Mr, CruicKSHANK. Extraéed from Cafes of the 
Diabetes Mellitus, Second Edition. 1798. 


Sucar has been fuppofed to be a fubftance inter- 
mediate between the vegetable mucilages and acids, con- 
taining more oxygen than the former, but lefs than the 
latter With a view to afcertain this and fome other facts 
relative to thefe fabftances, Mr, Cruickfhank made’ the 
following experiments : 

Two ounces of refined fugar were ¢xpofed in a retort to a 
‘heat gradually increafed till the bottom became red hot, 8£ 
dry of ‘pyromucous acid came over, which required 150 gt. 
6f@ folution'of potafh to faturate it: this liquor contained 
mixed’ with it'a little empyreumatic oil: the charry refidaum 
in the retort weighed 5 dr. Therefore the gas which efcaped 

hla mutt 
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friuft have weighed 2% dr.: fome of it being examined, was 
found to confift of carbonic acid gas and hydro-carbonat. 

Two ounces of gum arabic treated in the fame manner 
yielded 7 dr. 40 gr. pyromucous acid containing a little more 
empyreumatic oil, and required only 118 gr. of the fame fo- 
lution of potafh to faturate it; 3dr. 45 gr. refiduum ; 5 dr. 
of gas confifting like the former of hydro-carbonat and car 
bonic acid gas. 

As fugar yields more acid than gum in the proportion of 
150 to 118—as oxygen is the univerfal acidifying principle 
—and as the acid from both is the fame, viz. the pyromu- 
cous, fugar muft, therefore, contain the greateft proportion 
of oxygen; for the carbonic acid and hydro-carbonat were 
hot produced in any quantity till near the end of the opera 
tion, and therefore were probably formed by the decompo- 
fition of the water, 

To obferve the changes and decompofitions that take 
place during the procefs of malting, which fomehow con- 
verts vegetable mucilage and fecular into fugar, the follow- 
ing experiments were made : 

Barley foaked in water for 24 hours was introduced in a 
wine glafs into a jar containing common air, inverted over 
water and kept in a temperature between 60° and7o0’. In§ 
days it began to grow, and in 4 weeks the fhoots were half 
an inch long. At the end of 10 weeks vegetation was ftill 
going on, and the air in the jar had fomewhat diminifhed < 
the barley was very fweet, and nearly malted. The air was 
found to confift of azotic and carbonic acid gas, in the pro- 
portion of 20 to 6, the whole of the oxygen being either ab- 
forbed or united to carbon. 

Barley foaked for 48 hours introduced as in the laft, expe- 
riment into a jar containing oxygen gas, inverted over wa- 
ter to which fulphuric acid had been added, began to grow 
at the end of 3 days. In £0 days the water had rifen in the 
jar, the gas being diminithed about one third. . The barley 
finelled like malt, and was fweet, The gas was found to con- 


fitk 
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fift of 64 parts carbori¢ acid, 32 azote and 4 oxygen; from 
which it would appear’ that the oxygen employed had con? 
tained originally about 20 per cent: of azotic gas. , 
The fame experiment was repeated over mercury. -In 3 
days the barley began to grow: At the end of ro days the 
gas, which continued of the original bulk, was found to con- 
fit of carbonic acid gas, containing th .of its bulk of oxy- 
gen gas. The barley was partly converted into malt. __ 
Another experiment with common air ‘was made at the 
fame time: the barley did not begin to grow till the end of 
the 4th, and at the end of the 10th day had made much lefs . 
progrefs«than that in the oxygen. The air had increafed a | 
little, and was found to confift of carbonic acid and azotic . 
gas, in the proportion of 1 to 2, and a very {mall quantity of 
oxygen. The barley tafted fweet. . 
Soaked barley was introduced into a jar filled ‘igh and . 
inverted over mercury. At the end of 12 days a very confi- | 


derable quantity of gas, found to be carbonic acid, was pro . 
duced ; but no vegetation had taken place, nor any other fen- 
fible change in the barley. ; 

Another portion of the fame foaked barley, expofed to ni- : 
trous gas over water, at the end of 10 days had undergone ne 
apparent change. The gas, which was dimunifhed a little, 
contained about 5th of its bulk of carbonic acid gas: the 
remainder was pure nitrous gas, as was manifeft from the 
diminution it underwent when mixed with pure air. The. : 
nitrous gas which difappeared muft have been abforbed . 
either by the barley or the water: the carbonic acid gas 
which was produced is accounted for by the laft experiment. 

Two other portions were expofed, the one to hydrogenous 
and the other to azotic ¢as. In 14 days no vegetation in 
either. “Both the cafes had increafed about 2th in bulk, and 
contained each from 3d to 2th of carbonic acid, the remain- 
der being the original gafes not fenfibly changed. The bar- 
ley in'the hydrogen tafted'mufly—no Fi cbEHete: 

It is menifelt Rah ticle experiments that oxygen is abfo- 
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lutely neceffary for the conyerfion of yeretable mucilage and 
fecula into fugar. In no inftance was faccharine matter 
formed where this was not prefent. Mr. C. thinks that the 
oxygen.is chiefly abforbed by the barley, though part may 


alfo go to the formation of the carbonic acid ; for.carboni¢ 


acid was formed in confiderable quaatity without the pre- 


fence of oxygen gas, which he conceives muft proceed froma 
the decompofition of the water, its oxygen uniting with the 
carbonaceous principle of the barley, while its hydrogen, is 
fixed, which may be neceflary,to. the formation of the face 
charine principle. He infers, therefore, that vegetable, mu; 
cilage is conyerted, into fugar, by being, deprived of part of 
its-carbon, whileat the fame time it unites with a greater 
proportion of oxygen; and probably alfo with hydrogen from 
the decompofition of the water. Thus then both from ana- 
lyfis and fynthefis it appears that fugar contains more oxy- 
gen than gum or mucilage; and it fhould follow, that fugar 
deprived of its oxygen muft lofe its fweetnefs and form a 
kind of gum. To accomplith this was the object of the fol- 
Jowing experiments : 

Some fyrup was introduced into a jar filled with and in- 
verted over mercury: to this was admitted an equal quan- 
tity of the phofphuret of lime: a confiderable production of 
phofphoric gas almoft immediately took place, and the mer- 
ceury defcended in the jar, At the end of § days the fyrup, 
inftead of a {weet, had a bitter afiringent tafte. When fl- 
tered, alcohol produced a copious white precipitate in flakes, 


refembling mucilage feparated from water by the fame fuby 


ftance. 

To refined fugar diffolyed in alcohol phofphuret of lime 
was added: no gas was difengaged, nor any action produced. 
The mixture was allowed to remain in an open vial till the 


‘alcohol had evaporated ; diftilled water was added, but no 


difengagement of gas took place, the phofphuret having been 
decompofed and converted principally into phofphat of lime. 
The mixture being filtered and the clear liquor evaporated, 

I | there 
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there remained a fubftance, extremely tenacious, which had 
much the appearance of gum arabic: its tafte was bitter 
with a flight degree of fweetnefs; when fqueezed between 
the teeth it had exa&tly the feel of gum, but more tenacious 5 
it was not foluble in alcohol, at leaft in any quantity; and 
burned on red hot iron like gum, leavinga bulky and infipid 
‘charcoa]l.—That this converfion of the faccharine principle 
into a gum was effected by the abftraction: of oxygen, is 
highly probable from the nature of the fubftance employed § 
for there are few fubftances which have a ftronger affinity for 
oxygen than phofphuret of lime. 

Solutions of fugar were mixed with different fulphurets, 
and agitated with nitrous gas in clofe veffels. The fulphu- 
rets, efpecially that of potath, deftroyed the faccharine tafte; 
but owing to the folubility of the different produéts, the na- 
ture of the change-could not be accurately afcertained. The 
action of the nitrous gas was more doubtful. 

To be fatisfied how far the effets produced in the former 
experiments might be owing to the abftraGtion of oxygen, 
Mr: C. added to folutions of fugar in water both lime and 
pure potafh, and boiled the mixtures. The lime combined 
with and gave to the fugar a bitter aftringent tafte; but it 
was ftill {weet ; alcohol put to the filtered folution produced 
a precipitate im white flakes, fimilar to that in the experi- 
ment with the phofphuret, and which appeared to be a com- 
bination of fugar with lime. Vitriolic acid likewife precipi- 
tated the lime, in the form of felenite, and in a great mea- 
{ure reflored the natural tafe. Some of the filtered folution 
being evaporated by a gentle heat, there remained a femi- 
tranfparent fubftance, much more tenacious than the thickeft 
fyrup, but lefs fo than that produced by the phofphuret of 
lime: it had a rough bitter tafte, with a certain degree of 
fweetnefs. The potafh likewife appeared to combine with 
the fugar, the fweet tafte being more completely deftroyed 

than by the lime: but on the addition of fulphuric acid ful- 
phat of potafh was formed; and this being precipitated by 
| alcohol, 
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alcohol, the fweetnefs was completely reftored. When al- 
cohol was added to a folution of {ugar and pure potath, after 
it had beem boiled: to the confiftencé of a fyrup, no union 
took place : though agitated, the alcohol ftill fwam pure on 
the top—which feems to prove that a new compound is 
formed by thefe fubftances, infoluble in this fluid, e.* 
both are completely fo in a feparate ftate. 

Having converted fugar into a {pecies of gum, by nt om 
ing a portion of its oxygen, feveral experiments were made 
to change gum, by adding oxygen, into a kind of fugar, but 
without fuccefs. The gum went rapidly into the acid ftate, 
efpecially when expofed to the aétion of the oxygenated mu- 
riatic acid gas. . From the failure of thefe trials, it was fuf- 


pected that mucilages were not fo fimple as had been gene-. 


rally duppofed :. to throw fome light on this fubject the: fol- 
lowing comparative experiments were made : 

An ounce of powdered gum arabic was expofed to heat in 
a coated glafs retort, as in the firft. two experiments, only 
- here the pneumato-chemical apparatus was adapted—the 
heat was gradually applied as before*. The charry refi- 
duum burned very flowly; but when expofed to a ftrong 
heat in an open. crucible, it left a whitith powder, which was 
found to be lime and a {mall proportion of calcareous phof- 
phat. The pyromucous acid being fuperfaturated with lime, 
a ftrong. {mell..of ammonia was inftantly perceived ; anda 
piece. of paper dipped im muriatic acid being held over. the 
veffel, copious. white fumes were immediately produced— 
azote therefore forms a conftituent part of the gum. The 
gas collected in. the pneumatic apparatus was carbonic acid 
mixed with that fpecies of hydrocarbonat which is obtained 
_by heat from moiftened charcoal. Two ounce meafures of 
the gas, well freed from carbonic acid, were mixed with T£ 

soya pure oxygen gas, and fired, by the ele&tric fpark, jn 


# For the amoyat of the ns in this and the fubfequent expetin 
ments fee the table, page 374 
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a ftrong elafs jar, inverted over mercury: when fired ‘they 
were reduced to 1 meafure, which was all abforbed by lime 
water, admitted for the purpofe, except a fmall ‘particle 
which was found from the nitrous teft to be pure air. From 
many’experiments Mr. Cruickfkank found that 12-meafures 
of oxygen gas, united with carbon, produce 'to of ‘carbonic 
‘acid gas. Hence it follows, that the quantity of oxygen gaz 
neceffary to the formiation of carbonic acid gas muft’in this 
cafe have been 1°1 meafures or a little better; the remain- 
ing *4 therefore were confumed in the produétion of water, 
aiid would be fufficient to faturate °8 of hydrogen, equal in 
weight to 048 of a gr. nearly.—Now 4 oz. meafure of ear- 
bonic acid gas weighs 864 of a gr. and this contains “24 of 
pure charcaal; hence the quantity of charcoal to hydrogen 
- $n this inflammable gas muft be as *24 to 048, or '5 to 1. 
But one meafure of pure hydrocarbonat, fuch as may be ob- 
tained fromthe decompofition of ‘camphor, by making its 
‘Vapour pafs through a red hot earthen tube, or from the 
‘diftilation of animal fubftances, opium, &c. requires 2 of 
‘pure air to faturate it, and the quantity of carbonic ‘acid 
‘amounts to 1°45, which makes the proportion of carbon’ to 
hydrogen as 12 or 13 to¥: hence thefe gafes differ! mate- 
‘tially, and ought not to be confounded. Indeed the differ- 
‘ence between them is manifeft from the manner in which 
‘they burn when mixed with common air, and brought into 
“contact with an ignited body: pure hydrocarbonat burns 
“flowly with a perfectly white flame, and ‘never detonates— 
on the: contrary, the compound inflammable’ gas, juft men- 
‘tioned, burns rapidly with a reddifh blue flame and more or 
lefs of a detonation. It was neceflary to mention’ this ¢ir- 
cumftance, as much’ confufion’ might be produced’ by ap- 
plying the fame name to fabftances’ confiderably different. 
{t is remarkable that ether, deeompofed’ by heat, affords 

pure hy drocarbonat, while alcohol yields the mixed {pecies. 

~ An ounce of gum tragacanth treated in the fame manner 
as 


‘, 
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as the gum arabic, gave the fame kinds of produéts ; but the 
quantity of ammonia difengaged from the pyromucous acid 
by. fuperfaturating i it with lime was confiderably greater than 
from that afforded by the gum arabic. 

Having thus chive lime in both of thefe gums, re- 
agents were employed to fee if in this way that earth could 
-be deteted. Sulphuric acid was dropped into a folution of 
gum. arabic: after ftanding for fome hours a numberof 
needle-like cryftals were depofited: thefe being feparated 
were re-diffolyed in diftilled water; the oxalat of ammonia 
was then added, anda copious precipitation of oxalat of lime 
immediately. took place. 

From thefe experiments it is manifeft that gums confift 
of oxygen, hydrogen, carbon, aZot and lime. 

The pyromucous acid, obtained from fugar by the.fame 
procefs. of diftillation which had ,been employed on the 
gums, being fuperfaturated with lime, no ammonia could 
_be perceived—fugar therefore does not contain azot: nei- 
ther does it contain lime ; for the éharcoal, which was of a 
beautiful black colour, burned out completely when expofed 
to a ftrong red heat. 

Sugar of milk being diftilled in the fame manner, and the 
products treated in the way already defcribed, was found to 

-fontain lime in the charry refiduum; and, contrary to what 
might have been expe&ted, the quantity of ammonia difen- 
gaged from the pyromucous acid obtained from it was fo 
Amall that it could hardly be deteed—It therefore contains 


_ hardly any azot. 


Experiments were, next made to afcertain the quantity of 

. oxalic bafis or radical contained in. each of thefe fubftances: 
_, One.ounce. of fugar was added to 6 02,.of concentrated 
, Nitrous acid diluted with an equal bulk of water : when the 


# Action had ceafed, heat was applied, and the evaporation con- 


-tinued till the liquor was reduced to about 1 oz. by, mea- 


fare when. cold, the cryftals were feparated. by, filtration, 


Bb2 and 
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‘and the remaining fluid was again evaporated till the whéle 
when cold fhot into a mafs of cryftals, leaving only a few. 
drops which refufed to cryftallize. 


One ounce of gum arabic was treated i in the rae’ man- 
‘ner; the laft cryftals obtained were mixed with an infoluble 
white powder, which was feparated by the addition of dif- 
tilled water, and was found to be oxalat of lime.—One ounce 

of gum tragacanth was alfo fubjected to the fame procefs. 

The cryftals obtained from fugar of milk by the fame pro- 
cefs were mixed with a white powder, which, being but 
little foluble in water, was readily feparated, and appeared to 
be the faccholaétic acid of Scheele. (See Phil. Mag. Vol. II. 
p- 246.) 

Honey treated in the fame manner exhibited no figns of 
faccholaétic acid. 

’ The Table fubjoined to the prefent article will fhew at 
one view the different products refulting from deftruétive 
diftillation, with their relative proportions; and likewife 
thofe obtained by the nitrous acid. 

From thefe experiments it appears that fugar confifts 
merely of carbon, hydrogen, and oxygen; that gum differs 
from: fugar, not only in containing a lefs proportion of 
oxygen, but, alfo, by its combination with lime and azot; 
and that the fugar of milk differs from both, as it contains 
“the radical of the faccholaétic acid—in other refpeéts, how- 
ever, it approaches very nearly to the nature of vegetable 
fugar. Does the milk of carnivorous and graminivorous 
animals yield the fame proportion of this acid, and is this 

fugar itfelf always of the fame nature ? 

From the well known facts refpeéting vinous fermenta- 
tion, there is now reafon to fuppofe that no fubftances but 
 thofe which confift fimply of carbon, hydrogen and oxygen 

~ are fufceptible of it ; and that an union with a fourth changes 
the nature of the Scat Sin fo much as to render this pro- 
ecfs impraCticable. To a folution of fugar digefted with 
freth 
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frefh flacked quick lime, | and to another digefted with 
potath, fome good yeaft was added—to an equal quantity of 
folution of fugar alone the fame quantity of yeaft was added: 
the laft began to ferment in 12 hours, and in a few days ran 
into the acetous ftate—the other two-did not ferment: the 
temperature of the room during the experiments was from 
65° to 750, . 

A folution of the fugar of milk, to which a proper quan 
tity of yeaft was added, began to ferment im four days: at 
the end of 16, when the procefs had ceafed, it had the 
fmell of cyder, but rather more of the flavour of apples, 
was very four, and reddened the tinéture of litmus: with 
the oxyd of lead it formed a fweet faline mafs compofed of 
flender prifmatic oryftals, not deliquefcent —the acid there- 
fore contained, or was common vinegar. 

In the attempts to convert gum into fugar by combining 
oxygen with it, as before ftated, it ran into the acid flate. 
To fee if any thing like fermentation preceded this ftate, or if 
this effect could ke produced by mere expofure to the air, 
without the addition of fome fubftance containing much 
oxygen, as the nitrous or oxygenated muriatic acids, a folu- 
tion of gum arabic was mixed with yeaft as in the laft ex- 
periments, but no fermentation was perceivable at the end 
of 26 days. It appears that the azot and lime combined 
with the carbon in gum prevents the vinous, and confe- 
quently the acetous fermentation. Similar experiments 
were made upon a ftrong decoétion of beef, with, and with- 
out yeaft, but no fermentation followed. Indeed it has been 
fo generally. admitted that vegetable and animal mucila- 
ges, when pure, are not fufceptible of the yinous fermen- 
tation, that, had not a contrary opinion been lately advanced, 
thefe experiments upon them would have been conceived 
anneceffary, 


Bb3 TABLE 


Experiments and Obfervations, Sc, 


374 


“18 OF eIroure ay 1 oO 
“ou jorwpexg | OF & © HS g4 aUutoy YIM 


yjurorSes7 umn 


ZI un] pur}. - 


C= Eo 66 x 0 


or IO 


"139 of € o Ogt 


SUIT] JO F[eXO SHIFT ~ —o1qeie wins) 


or aul] pu 
of € o 9€ 1 oO 


~eruowmiue 


poe on 
-2e 042005 ae) 8t €o €or 1€ D=- DB =6 >= & 
we QUONT b vo | 
oUONT o fF Oo! 611 Ib of + 0 0}. 5. 6 
*si3 ‘sip ‘zo | Sainyeata *Zo | soinyeaut *zo | *si8 ‘sip-*zo | *si3 ‘sup *zo 
‘yeu "sea "229 “prov ‘*yoRa JO *zo 1 


“soouryjqny IYO "plok o1exQ | -oqaeoospAzy snoontuo tg "92g rooiwyD) peAojduza saouryqng 


plore o1eoqies 


“prow snowiudq pouleyqosygnpoig *yeay Aq pattrejgo sygnpoig 


“i. 8 VoL 


C.375 ) 


V. Ox the different Proportions of the Metals employed in the. 
- Preparation of /oft Solder. ; 


\ V HEN lead, tin, and bifmuth are mixed in a cer- 
tain proportion, they produce a metal exceedingly fufible, 
which is known by the name of foft folder; but which, 
from its fingular properties, may be applied with advantage 
to many other ufeful purpofes. Newton, and after him 
Kraft and Muffchenbroek, obferved, that, 5 parts of bif- 
muth, 3 of tin and 2 of lead, alfo 5 parts of bifmuth, 4 of 
tin and 1 part of lead, melted with a heat of 220 degrees 
of Fahrenheit, and they found that various mixtures of 
this kind were fufible by a heat not much greater than that 
of boiling water. At a later period V. Rofe, a German na- 
turalift, difcovered that a mixture of. 4 parts of bifmuth, 2 
of tin and 2 of lead, as Kunkel recommended for foldering 
tin; and d’Arcet among the French, that a mixture of 8 
parts of bifmuth, 3 of tin and 5 of lead; or 8 of bifmuth, 


4 of tin and 4 of lead; or 8 of bifmuth, 2 of tin and 6 of 


lead; alfo 16 of bifmuth, 7 of tin and g of lead, all melted, 
or at leaft became foft, in boiling water. " 
According to the experiments made by Profeffor Gmelin, 


“refpecting the fufion.of thefe three metals, a mixture, fuch 


as that before recommended by Homberg to anatomifts for 
injecting into the veffels of their preparations, confifting of 
2 parts of bifmuth, 1 part of tin and 1 of lead, which is the 
fame as Rofe propofed, gave a metal that was fufed in boil- 
ing water. A mixture of 6 or more parts of bifmuth, 6 of 


fin and 3 of Jeads-or 1 part of bifmuth, 2 parts of tin and. 
2 of-lead, gave, according to Klein, the folder ufed by the 
-tin-button-makers. The fame workmen ufe alfo for folder. 


ing, according to Klein, a mixture of 4 parts of bifmuth, 
3 parts of tin and 5 parts of lead. Among the many foft 
folders employed by the tin-men, a mixture of one part of 
bifmuth, 2 parts of tin, and 1 part of lead, is, according to 
Bba Klein, 
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Klein, very much employed. Refpecting this kind ‘of tated 
der, the experiments of Profeffor Gmelin give the following’ 
refult: one part of bifmuth, 2 parts of tin, and 1 part’ of 
lead, melt in boiling water. According to Klein, ‘the tin- 
men employ for foldering, a mixture of 1 part of bifmuth, 
24 parts of tin, and 4 parts of lead. Eight parts of bif- 
muth, 3 of tin and 5 of lead, gave a metal exceedingly hke 
tin in its colour and brightnefs, but very brittle; im water 
beginning to boil, it became not only foft, but was com- 
pletely fufed. This imitation, however, may be better ac- 
complifhed by the mixture of Profeffor Lichtenberg, which 
confifts of 5 parts of bifmuth, 3 of tin and 2 of lead. This 
metal is very like the former, though not fo brittle; but it 
feemed to melt in hot water even before it came to boil. 


VI. Phyfical Obfervations om the Eaft or Baltic Sea. By 
F. W.Orro. From Abrifs einer Naturgefchichte des 
Meeres... Berlin 1792 and 1794. 2 Vols. 8vo. 


Tu E. Baltic is a real mediterranean fea, and nota lake, 
as M. de Buffon endeavours to fhew, in his general work on 
natural hiftory. It is every where furrounded by the land, 
except where it is connected w vith the North Sea by three 


narrow paflages, the Sound *, and the large and Jefler Belt. 
At 


* The paflage through the Sound is now of lefs importance fince the 
conftruétiow of the Holftein canal, which joins the Baltic to the German 
Ocean. The idea of this junétion was conceived under Frederic IV. 
Duke of Schlefwig Holftein, but was not undertaken till the Ruffian go- 
vernment agreed to co-operate in promoting its fuccefs. It was begun in 
he {pring of the year 1777, and was carried on by contraétors, who en- 
gaged, for a certain yearly fum, to “complete a certain portion of it. 
This canal, the whole length of which, from Kieler-Ford to Rendfburg, 
is €qual to 16,650 poles, of fixteen feet each, proceeds on a level with the 
Baltic to the firft lock at Holtenach, where it rifes eight feet fix inches, 
Jr then proceeds to the fecond Jock at Knop, 745 poles diftant from Kie~ 
ler-Ford, which has a rife of eight feet fix inches, and then continues to ~ 

—T. near 
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Av Pillav and Memel it commiunicates with two large lakes, 
the Prifch Haffand Curifch Haff; which, however, both 
contain frefh water. |The former, according to the account 
of fome writers, was occafioned by a violent wind, which. . 
prevailed in the year 1190, and, continuing for more than 
twelve'years, droye up fo much fand from the bottom of the 
{ea\ that the prefent tongue of land was raifed; and the 
gulph, which now forms the Haff, feparated from. the 
Baltic. But this opinion is the more to be doubted, as, the 


near Suenfdorf, where the third lock is fituated, having a rife of the fame 
height. Here the upper canal begins, and proceeds for the diftance of 
2413 poles, between Schwartenbec and Wittenbec, to the fourth lock at 
the Upper Eyder near Schinkel. This upper canal, which ferves as a re« 
fervoir, has an influx of water from the neighbouring lakes fufficient for 
the purpofes of navigation, and is twenty-five feet fix inches higher than 
the level of the Baltic. At the fourth lock the canal falls feven feet four 
inches two lines ; proceeds 1438 poles in the Eyder to the fifth lock at Ned- 
derholten, where there is alfo a fall of the fame height ; and having con- 
tinued by Seeftede to ‘Steinwarp, 29gor poles, little more art is employed, 
becaufe the Eyder between that place and Rendfburg has almoft naturally 
the fufficicnt depth and breadth. A fixth lock is conftruéted at Rends-= 
burg, as the tide flows up therein the Eyder, and makes with the ebb a_ 
difference of one foot feven inches. The breadth of this canal, at the 
- bottom, is fifty-four feet, and, at the furface of the water, ninety feet. It 
is nine feet deep, and navigable for thips of from 150 to 160 tons burthen. 
The locks, therefore, between the gates, are 1c0 feet in length and 27 feet 
in breadth. Along the banks there is a path ten feet broad, and another of 
twelve fect, for the horfes which are employed to draw the veffels..- The 
number of veffels which paffed through this canal in 1797 amounted to 
2105, of which 1393 were laden with merchandize and the reft im ballaft. 
Ofthe former 41 were Danish veffels bound to foreign ports; and 129 bound 
from forcign countries to Danifh or other northern ports; 539 were from 
the Baltic; 170 from the North Sea; ; and 78 were bound to or coming 
from Altona. Among the foreign fhips were 24 Englith, 22,Dutch, 
430 from Haft Fricfland, 191 from the duchy of Oldenburg, g from Jes - 
vern, 89 from Popenbourg, 9 from Bremen, $ from Hamburgh, 6 from 
Lubec, 44 from Hanoverian ports, 81 from Mecklenburg, . 81. from 
Swedith Pomerania, 106, from Proffia, 1; from Courland and Ruffia, 
aiid 62 from Sweden, EDIT. 
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Curifch Haff is of the fame. nature with the Frifch Haff, . 


and yet no one’ refers its origin to. any tempeftuous wind of 
the like kind. It is, on the other hand, certain that. great 
changes have taken place in regard. to, the ftrait by which 
the Baltic is connected with this, lake. At firft it was fitu- 
ated immediately under the mountain on which the caftle of 
Lochftedt ftands, and at that time was deep and roomy; 
but in the year 1311, or according to other accounts 1395, 
it was. entirely choaked up. with fand by an uncommonly 
violent ftorm of wind which prevailed in the months of 
Auguft and September; and this account is highly proba- 
ble,, as the valley between the Haff and the fea ftill thews 
eyident traces of the courfe of the water, while the fand 
hills, raifed towards the fhore, are a further proof of this 
natural revolution. An opening was confequently formed 
oppofite to the caftle of Balea, between the villages Faglee 
and Schineergrube, which was fifteen ells in depth; but 


which, in a few years, experienced a like fate, being choaked’ 


up with fand; The irruption of the Haff then followed, 
clofe to the fo called Pfundbude or light-houfe, fituated on 
‘a mountain as a guide to fhips which enter it, and the water 
was nine fathoms in depth; but, at length, this ftrait being 
filled up with fand, the Haff became united to the fea at 
Pillau, in the year 1510. The depth of this opening was 
at firft nine fathoms; but it from time to time increafed, fo 
that, at prefent, it can be entered by the largett veffels. 

It has long been obferved that the water in the Baltic is 
eooler, even in the hotteft fummers, than that of other feas, 
The waves alfo never rife here to fuch a height as in the 
North Sea, but they follow each other with greater rapidity. 
In calm weather, therefore, it breaks with much lefs violence 
om the coaft.than is the cafe in other feas, when the weather 
is equally fill, It has been. remarked alfo, that when it 
breaks.on the fhores of Pruffia; in particular, there arifes a 


ftronger {pray and agitation than on any of the neighbouring: 


coats.of other countries; and this is faid to be abferved, 
above 
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above all, at the time when the firft fnow appears, and in 
the beginning of the {pring. 

In the next place, the water of the Baltic is lefs faline 
than that of other feas; the caufe of which, in all proba- 
bility, is to be afcribed to the great number of rivers that 
fall into it. For this reafon its gravity is likewife lefs, and) 
yeffels cannot fail in it with the fame velocity as in the 
North Sea. For the fame reafon alfo it is more liable to 
corruption. The number of the ftreams which empty 
themfelves into this fea amount, according to Buffon, to 
forty; and among thefe the Oder, the Weichfel, &c. are 
the moft confiderable. Notwithftanding the great quantity 
of water fupplied by thefe rivers, the Baltic does not fenfibly 
increafe. Its principal efflux, towards the North Sea, is the 
Sound; though Englifh navigators have found there, at the 
depth of four or five fathoms, a funken current, running in 
a contrary direCtion to that at the furface. 

' The Baltic is not fubject to a regular ebbing and flowing, 
as it is furrounded by land, and is united, with the North 
Sea only by the Sound and the two Belts: this cireumftance 

has given occafion to its being called the inactive fea (mere 
pigrum). During a long continuance of the weft wind its 
natural efflux is prevented, and a great deal of water forced 
into it from the North Sea; fo that it then rifes on the 
eoalts a little above its ufual level. This conne@ion, how- 
ever; with the German ocean is fometimes the caufe that 
the ebbing and flowing of thie latter, though weak, co-_ 
déperates with the Baltic, fo that traces of their effects may 
be fometimes perceived. 

We are affured by hiftory that this fea has been fome-. 
times totally frozen during fevere cold. This was the cafe 
in the year 1333, at which time people could travel on the 
ice from Lubec to Pruffia and Denmark; and on this ac- 
count huts were ereéted in different places for the accommo- 
dation of travellers. A like phenomenon occurred in 1399 
and 1533; and in 1423 people could walk and ride over the 

4 fea 
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fea in a firaight line from Konigfberg fo Lubec. Six years: 
after this fea was every where covered with ice, im fuch- 
a manner that journeys of the like kind were undertaken 
not only from Pruffia to Holftein, but alfo from-Mecklen- 
burg to Denmark ; and this was \done likewife in 1459.: Inv 
the ftrong froft of the year 170g, the ice extended fo far on 
the Baltic, from the Pruffian coaft, that people on the 
higheft fteeples on the fhore could not fee where it ended ; 
and this no doubt was the cafe during the cold of the year. 
1740, which exceeded the former fome degrees. | 
«The depth of the Baltic, in moft places, never exceeds 
fifty fathoms. In fome few places of the Gulph of Bothnia 
no bottom indeed is to be found; but in others, quite near, 
the depth is not more than fifty fathoms. 
-- In regard to the decreafe of water in the Baltic, much has 
been faid for and againft it; but nothing certain can be 
determined on this point. Mr. Otto is of opinion that the 
contradictions, apparent on the firft view of the fubject, 
might be reconciled by attending to the times. The period 
of the decreafe of water in this fea, of which the ftill ex- 
ifting remains of marine productions are incontrovertible. 
proofs, belongs to the moft remote ages. Since the time 
when the Baltic was confined within its prefent boundaries, 
the decreafe and increafe of its water are merely. apparent 5 
as it may have happened, from various) caufes, that land 
may have been gained in one quarter and loft in another, 
Large rivers, which flow with great rapidity, may, ‘for 
example, have carried with them into the fea’a great deal of 
earth and fand, by which the beds at their mouths may 
have been raifed, and the banks extended towards the fea, 
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NII. Examination of the Experiments and new Obfervations 

» of G. Pearson, M.D. on Human Urinary Concretions 5 

and a Comparifon of the-Refults obtained by that Chemift 

with thofe of SCHEELE, BERGMAN, and fome of the 

| French ‘Chemifis. By M. Fourcrox. From Annales 
de Chimie, Vol. XXV II. 


[Concluded from page 272. ] 


My view in commencing my labours on this fubjeét 
was not only to eftablifh the facts announced by Scheele, 
but alfo to purfue much farther the examination of urinary 
calculi; and to add to it that of all the animal concretions 
T-could procure. , This plan will be found partly executed 
in the details I have publifhed. 1. On the inteftinal cal- 
culus of the horfe, which I found to be a triple falt, formed 
of 2 parts of phofphat.of magnefia and 1 part of the phof- 
phat. of ammonia. 2. On a renal calculus of the fame 
animal, in which I difcovered 3 parts of the carbonat of 
lime and r part of the phofphat of lime, without any matter 
analogous to that in the human calculus. 3. On a calculus 
of a cat, which gave me 3 parts of the carbonat of lime and 
1 part, of the phofphat of lime.,.4. On the tartar of the 
teeth, which I found to,be pure phofphat of lime. 5,.On 
the calculus of the human reins, the nature of which I 
determined to be perfectly fimilar to that of the calculus of 
_the bladder. In the examination of, feveral concretions, 
different:from. thofe gf the urinary calculus, Iwas. prior, to 
Dr. Pearfon by more than ten years, and my ljabours, had 
‘been publifhed five years when -he communicated his to the 
- Royal Society of London; yet he has not quoted my. work, 
_though he has done nothing but repeated and confirmed my 

experiments. . 
With regard to the human urinary calculus, I had ex- 
amined a fufficient number to be able to trace out. the 
general characters which I thought it neceflary.to add to 
thofe 
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thofe given by Scheele. Having indeed reprefented it, after 
this illuftrious chemift, as afolid acid cryftallifed in lamine, 
infipid, giving a faint red tinge to blue. colours, foluble in 
eauflic alkalies and in the nitric acid, affuming with the 
Jatter a beautiful red colour, decompofable by fire, yielding 
a great deal of the carbonic acid and little oil; the weakeft 
of all: the acids; containing lime and alkaline -phofphats 
nly by accident. -I.add to thefe charaéters the following 
properties eftablifhed by the analyfis of a great number of 
varieties of thefe concretions: 1. Their folution in water 
reddens turnfole paper. 2. They give the pruffic acid by 
diftillation, and by the attion of the nitric acid. 3. The 
calculus of the human bladder contains but little hydrogen, 
fince it gives but little oil; and but little oxygen, fince it 
furnifhes but a very {mall proportion of the pruffic and 
carbonic acids, 
The experiments which I afterwards defcribed on the four 
ealculi carefully treated by different agents, may be taken, 
according to all the other experiments, which I did not 
think it neceffary to defcribe in the fame manner, as an ac- 
count of the properties of the urinary calculus confidered as 
a genus; and I muft indeed here obferve, there are none of 
them which do not prefent refults more or, lefs fimilar. 
‘Thus: 1. The augmentation of its weight, in water, into 
which the calculus was entirely immerfed. 2. The earthy 
4mell of marl which it diffufes, when diluted as a powder in 
‘this liquid. 3. The little alteration it exhibits, and the 
imputrefcibility it preferves during more than: fifteen days 
under water at a temperature above 12 degrees (57° Fahr.). 
4. Its almoft perfe& folubility in 2000 times its weight of 
«water, when repeatedly treated in powder. 5. Its folubility 
in lefs than half that quantity of boiling water; its fepara~ 
tion only partial in Jamellated cryftals by cooling—the man- 
‘ner of obtaining it thus pure. 6. Its property of reddening 
turnfole ‘paper, when after this purification-it 1s rubbed on 
this paper with a little water. 7. Its folution in lime water, 
s whick 
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which by expofure tothe air foon depofits both carbonat of 
lime and ‘the lithic acid feparate from each other, proves 
that the atmofpheric ‘carbonic acid decompofes the cal- 
‘eareous lithidt ‘which was there formed. 8. Its almoft 
otal folubility (except <4.) in a ley‘of cauftic potafh, which 
often difengages much ammonia. 9. ‘Its precipitation of a 
golden yellow colour ‘from this alkaline folution by the 
‘acetous acid, which feparates from it the lithic acid in fmall 
white brilliant and almoft pulverulent needles, and which 
furnifhes more than a half of the cryftallifed lithiat of potafh. 
10. This precipitation of ‘the lithic acid from the alkaline 
folution by the acétous acid, given as a good procefs for 
procuring this animal acid pure. 11. The folubility of the 
calculus fometimes entire, fometimes in powder, in the 
oxygenated muriatic acid, which at firft afforded me the 
hope of a lithontriptic ; but which being deftroyed by other 
fueceffive experiments prefented only a fingular fact worthy 
of being further inveftigated. 12. The action of the fire 
and diftillation in a retort upon the calculus of the human 
bladder, ufing a quantity five times greater than that em- 
‘ployed by Dr. Pearfon, and which gave me‘as produéts near 

“a quarter of a fublimated lamellated aeid, ftill analogous to 
the lithic acid; fome drops only of water’ and thick oi, 
“fixed, containing a little pruffiat of ammonia; 7 concrete 
“‘earbonat of ammonia, a bulk of more than fix kilogrammes 
“of water in gas, 3 of which were carbonic acid; a ‘coal 
‘weighing a little more than a quarter of the calculus, ‘and 
*which yielded only 5 of its weight of afhes, without: ~ 
fenfible trace of lime. 
All thefe fa&ts, which I was obliged to concentrate herein 
fome manner in. order to render them’ more firtking, ferved 
to confirm the firft refults of Scheele and Bergmann ;) and 
enabled me to add ‘feveral obfervations ‘which had efcaped 
*them. I had concluded with them that the human:urinary 
ealeulus, whether that of the reins or that of the bladder, 
——e—ee 4 matter different from all. other animal, fub- 
ftance, 
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ftance, not found in any other humours of the himwan 
body, nor in any of thofe of the bodies of the differtnt 
animals now known; a weak concrete acid, almoft mfolu+ 
ble, the principal folvents of which were the cauftic alkalies; 
that this particular acid very little hydrogenated and oxy- 
genated, but much charged with carbon and azot, was ay 
immediate produétion of the reins and of the diurefis, or 


of the formation of urine; that it was fometimes joined . 


with fome parts of the phofphats of lime, of foda, and of 
ammonia, with a colouring animal matter; but that thefe 
different fubftances, foreign to the lithic acid, feemed to be 
only acceffories, variable in their proportions, which might 
not have been found there at all, and which did not feem to 
_conftitute the particular effence of it. 
.Lmay add to this notice of my labours, which are already 
pretty old, that the experiments I have had occafion to 
.make for ten years paft on this animal matter, either for 
fome particular purpofe or in the courfe of my annual 
JeStures, by confirming me more and more in my former 
ideas, agreeing with thofe of Scheele and Bergmann, have 
only taught me that fome human urinary calculi contain 
phofphat of lime, infoluble in water and in pure alkalies, 
and. the alteration which the lithic acid experiences. by the 
aétion of the nitric acid when boiled in the latter—an altera- 
tion during which there is difengaged carbonic acid gas, 
‘ azotic gas, and the pruffic acid gas; fo that the calculous 
matier appears to me really to change its. nature during this 
action of the nitric acid. But all this ought not to change 
any thing of my opinions in regard-to the particular cha- 
racter and acid properties of the’ peculiar matter of the 
human urinary calculus. 
«<C. Fourcroy then afks, whether the Lalscins of Dr. Pear- 
fon have given different refults, and of fuch a nature-as fhould 
induce the French chemifts to give up their former ideas 
refpeCting the nature of the peculiar matter of the human 
‘urinary calculus ; or whether his experiments are fufficiently 
3 conclufive 
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conclufive to induce them to admit its non-acidity, and con- 
fider it as an oxyd? He infifts that Dr. Pearfon has not cor-. 
re@tly comprehended the labours either of the Swedith or 
French chemifts ; that he has improperly believed that they 
gave the name of lithic acid to the fublimate of the calculus 
obtained by fire, whereas they gave it, either to the entire 
calculus as it comes from the reins or the bladder, when 
wholly formed of that fubftance, or, to this matter obtained 
by cooling a folution of it in water, or by precipitating it 
from an alkaline folution by the acetous acid ; and that the 
pretended oxyd is really Scheele’s acid, at firft called the 
bezoardic, and ‘fince, in the new nomenclature, the lithic 
acid. 

Dr. Pearfon gives a larger proportion of infoluble matter 
than his predeceffors, ftating it at almoft jd of the mixed 
calenli which he- employed; but Fourcroy oppofes to this 
what Dr. Pearfon fays in another place, “ that he found 
fome calculi contain even 1°2ths of the foluble part ;”’ and 
remarks, that there is no reafon to doubt that the greater | 
part of human urinary concretions contain a much greater 
proportion of matter foluble in alkalies than that of which 
he has given the analyfis. The difengagement of ammonia 
obferved by Dr. Pearfon, which accompanies the folution of 
the calculus in pure foda, was alfo feen by Scheele, and ob- 
ferved and carefully deferibed by Fourcroy. 

The foapy and untuous feel, fays Fourcroy, of the fpon- 
taneous depofit formed in the alkaline folution of the caleu- 
lus’ manifefily arifes from the fuperabundance of alkali; we 
perceive here the feparation of our lithiat of potafh from its 
faturated folution; and I may remark, that this is what'I 
have pointed out in my refearches, by faying that the lithiat 
of potafh eafily feparates in cryftals from its concentrated and 
faturated folution. This foapy depofit of Dr, Pearfon is ne- 
verthelefs foluble in water, and precipitated by acids with- 
out being re-diffolved: this is a decompofition of the lithiat 

Vov. II. Ce of 


886 - \ Fourcroy’s Examination of 
of /potafh and the feparation of the lithic acid. According 
‘tothe author, this folution was not rendered turbid by the 
carbonic acid. Thad made’ exactly thé fame obfervationy 
The precipitate formed in the alkaline fohition of the’calé 
eulus by the fulphuric acid is of principal importance to my 
inveftigation, fince it is this precipitate which forms the real 
difference between us, and to which our whole’ attention 
fhould be direéted. Tt is really our lithic acid: which Dr. 
‘Pearfon will not acknowledee as an acid, and ny which he 
thinks he has found a fufficient number of chara@ers; dift 
ferent from ‘what I had affiened to it, to’ induce him to con- 
fidér itas a peculiar animal matter, and to:name it the uric or 
ouric oxyd. Infipidity, the quality of being inodorous, infolw= 
_ bility in the mouth, folubility in 800 parts of boiling water, 
the' warm folution not reddening turnfole paper, ervftalliz 
fstion by cooling, folubility in cauftic feday and ‘lime -water, 
iAfslubility in alkalme carbonates, non-precipitation ‘of foaps, 
bat precipitation of “alkaline fulphurets, folubility imithe ni-+ 
trié acid, and the red pink ‘colour whicly its nitric folution 
zilames when evaporated—thefe are all ‘the refults of the 
experiments of Dr. Pearfon, none of which, ‘except the non- 
coloration of turnfole, differ’ from what Scheele and myfelf 
have civen; but this! difference can'have: arifen’only from 
ihe manner of performing the experiment, 6rfrom DrsPear- 
fon having made ‘his ‘on fome matter foreign to’ the lithic 
atid. The fhade of the colour of the nitric folution which 
Séheele announced to be of a beautiful red or blood red, Dr. 
PRearfon fays'was'a’ pink red; and it is'to this tint, which he 
alludés to feveral times in his differtation,’ that he attaches 
the peculiar charaéter of his uric oxyd. 
°\Ns to'the’aGtion of fire either on the human urinary:cal- 
-cilas‘enti¥e or on the’ precipitate from its’ alkaline! folution 


by’ the* fulphurie: acid; which: | have’ fhewn‘to'be Gurypure: 


lithie acid, J haveldeferibed with much moreveare and accu= 
ee than he has in his Mlembir; the produgts of the diftil- 
: ; lation 


Dr. Pearfon’s Experiments on Calculi. 387. 


lation of this matter which I obtained from a quantity. at 
leaft fix times as large as that which he employed. 

In what regards the acid and cryftalline fublimate obtained _ 
in the diftillation, except. the.apparatus of a bent tube def- 
tined to feparate the produéts, I can fee nothing new ; only 
here the author gaye himfelf needlefs.trouble to fearch, for 
our lithic acid in this manner,.fince, as, I have already faid; 
it was not this produét. of the fublimation and decompofition 
by fire that I diftinguifhed by the name of the lithic acid in 
our nomenclature. 

The attempts made. by Dr. Pearfon to. acidity his fuppofed 
oxyd by the nitric acid and the oxygenated muriatic acid 
could not poffibly fucceed : like thofe whe preceded him, he 
found that the calculus was changed into carbonic acid and 
ammonia. 

Refpeéting the portions of the calculi not foluble.in alkali, 
and which, Dr. Pearfon afferts, exhibited to him all the pre- 
perties of phofphat of lime, I, {hall obferve, that if by this 
fact he feems to deviate more from. thofe who vent before 
him, it was only from, two-calculi, mixed in equal parts, that 
he, obtained fuch a refult, and) that the very. variable dif 
ference of the.proportion of the fubiances. foluble and 
infoluble, in the 300,,urinary coneretions, which he fays 
he examined comparatively, can, furnif no oppofition to 
the. relult of Scheele in regard to the matter called /ithic 
acid. ; 

As to the produét of the numerous oat a fetel which 
Dr. Pearfon. tried on more than 300 human urinary calculi, 
which he compared with each other, I find no other differ- 
eace between what he announces and what, was announced 


by his predeceffors, but the variety, of the nature which, thefe 


experiments fhewed to him between thefe, concretions—a.va- 
riety which, however, always fliews,.the greateft_ proportion 
in the kind of matter called by, him the ouric oxyd.,, It is in 
this/refult that Dr. Pearfon deviates moft from Scheele, who 
afierted that all the calculi of the human bladder refembled 
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each other and exhibited no difference. We mutt how-. 


ever add to this fact, which forms one of the new points of 
the differtation of Dr, Pearfon, that of the difcovery of his 
ouric oxyd in arthritic concretions. But it may be readily 
perceived, that this difference between our author and the 
chemifts whom he feems to combat no way affe€ts the in- 
timate nature of the real calculous fubftance, and it is only 
on the latter that 1t is of importance to fix the opinions of 
philofophers. 

_ The queftion between us is now reduced to this fimple 
point: Ought the properties of the matter which conftitutes 
the urinary calculus to induce us to confider it as a peculiar 
acid, or only as an animal oxyd? 

It is fufficiently agreed, that every fubftance more or lefs 
foluble in water, thatturns fome blue colours red, that, above. 
all, is fufceptible of uniting ftrongly and readily with alkalies, 
and of forming with them cryftallifable compounds, in fuch 
a manner that their peculiar attractive power for each of 
thefe falifiable bafes, as well as their affinities, compared to 
that of other well known acids, may be eftimated, ought to 
be ranked among the number of acids. Thus the metals 
called tung /ien, molybdena, and chrome, faturated with oxy- 
gen by complete combuition, have naturally aflumed a place 
in the clafs of and next to the moft powerful and longeft 
known acids. ..It is thus in particular that the matter con- 
tained in the gall-nut which blackens iron; that which co- 
fours it blue, and which is furnifhed by the decompofition of 
animal fubftances, have received the character of acid bo- 
dies, and the names of the gai/lic acid and pruffic acid. It 

‘is; in fhort, from the fame confiderations that our lithic 


acid has been placed in the fame clafs or referred to the fame- 


genus. It has not indeed any four tafte, and is very little fo- 
luble in water; but it reddens turnfole paper when it is rub 
bed on it, with a little water, and it combines rapidly with 
cauftic alkalies, and brings them to the ftate of falts by fatu- 
ration. If it does not decompofe foap or alkaline carbonates, 

it 
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it precipitates the fulphures; and we muft not forget that 
Scheele reprefents it as the weakeft of all acids. Why then 
fhould Dr. Pearfon, without any new facts refpecting its cha- 
ratters, with to include it among the oxyds? Are the latter 
even taken in the clafs of ternary or quaternary oxyds, vege- 
table or animal, foluble like it in alkalies; and do they fatu- 
rate them? Is this owing to its little folubility? But the 
faccharine oxyd is very foluble in water without faturating 
alkalies. Is it not manifeft, on the contrary, that it wants 
one of the principal chara¢ters of thefe complex oxyds, among 
which the French pneumatic chemiftry claffes a great num- 
ber of organic compounds? Does it not rejeét this acidifi- 
cation, fo eafy in other oxyds of the fame kind, that change 
fo rapidly into the oxalic or acetous acids by the a¢ction of 
the nitric and oxygenated muriatic acids, as Dr. Pearfon has 
fo carefully confirmed ? How came he not to perceive, that 
this difference between it and the other vegetable or animal 
oxyds required from chemifts that they fhould place it in 
another clafs of bodies; and that, too much oxygenated, no 
doubt, to pafs to a new ftate of acidity, being already itfelf 
as much fo as the nature of its compofition would admit, it 
could not but lofe its combination by the ftrong action of the 
oxygenating compounds, and pafs, as was really the cafe, to 
the laft term of animal decompofition, the ftate of a double 
binary compound ; the carbonic acid and ammonia? TI am 
even aftonifhed that Dr. Pearfon, in analyfing this body with 
that fpirit of inveftigation which he employed, was not more 
inclined than other chemifts to preferve the acid character 
to this compound, and that he was not averfe to compare it 
with oxyds, fince he found in it fo many characters oppofite 
to thofe of the known oxyds. If we mdeed take from the 
compound oxyds contained in organic bodies that character, 
fo ftriking, of becoming acid by a greater proportion of oxy- 
gen, we fhall at once efface every thing clear and precife 
which this denomination prefents to the mind, and iia 
tute at once darknefs for light. 

Cc3 All 
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~ All that Dr. Pearfon has done gives niore ftrength fiill'to 
the well founded opinion which has caufed this body to be 
claffed among the acids. It differs particularly from the ox-' 
yds by its unalterability, its imputrefcibility, its folubility in 
alkalies, its refiftance to acidification; and it would be de- 
ranging tono purpofe the refults and opinions of modern 
chemiftry to place it in that clafs of compounds with which 
it in reality has no relation. I thall then continue with all 
the French chemifts to confider human urinary calculi’ as 
containing, moft frequently, and, fometimes, altogether, a 
Weak acid, the characters of which were well determined 
before Dr. Pearfon, and even confirmed by his refearches. 

I fhall add one important obfervation, that of all the acids 
it is that which cryftallifes the fooneft, and whofe moleculz 
perhaps are moft altered; which affumes with the greateft 
eafe the concrete and {parry form, under which, as it is feen 
in regular ealculi and in compact firata, it almoft’ eludes ‘the 
aétion of the moft powerful re-agents and folvents; and 
itis to this laft property, the moft terrible and affliGting for 
humanity, that what is called the {tone im the bladder mutt 
without doubt refit the ation of all the known folvents, 
and has hitherto given no hop nes of the difcoy ery of'a lithon- 
triptic. 

-'-Tn ‘the prefent ftate of etait the particular matter of 
human urinary calculi appears only as a com bination, w here 
abundance of carbon and azot united to a fall quantity of 
hydrogen are ‘inclined to’ a flight acidification by’ the fixed 
“Oxyg cen which they contain.’ The proportion even’ of thefe 
pritnitive materials has not yet been determined, After hav- 
ing examir ned 'the labours of Dr. Pearfon, T muft agree with 
him, that the name /i/hic acid given to this animal conere- 
tion, and which has been borrowed from the medical term 
li hiafis, de ferves that reproach of im propriety w ‘hich he be- 
ffows on it. Tam of ( opinion thatwe ‘hight adopt with ad- 
vantage that of buric acid, fince! this Buay Has not yet “been 
found but in the tirine of man; and'that ven if fattire expe- 
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riments fhould confirm the difcovery of Dr. Pearfon, who 
fays he found the Jame acid in arthritic concretions, this de- 
nomination would ftill be very proper, either becaufe the 

- conftant feat of this acid is the human urine, or becaufe it 
is always more abundant there than in articulations attacked 
by the gout; or, in the laft place, becaufe it appears, in 
fome meafure, in fits of that difeafe, to be driven and carried 
from its ufual channel towards the extremities of the bones, 
the articular membranes of which it irritates. 


VIIL. On the Invention of the Euphon, and other acouftic Dif3 
coveries of C.F. F,. CHLADNI, Doétor of Philofophy and 

_ Law, Fellow of the Royal. Society of Gottingen, corre= 
Jjonding Member of the Imperial Academy of Sciences at 
Peterfburgh, &e. 


Many perfons who interefted themfelves in favour of 
Dr. Chladni and his inventions having expreffed a with of 
becoming acquainted with the hiftory of them, the Doétor 
drew up a fhort paper on that fubje&t, which he tranfmitted 
to one of the German Journals*, and from which we have 
extracted the following particulars. The author firft ob- 
ferves, that the invention of the euphon and all his other 
acouttic difeoveries were not the effects of chance, but the 
fruit of long and continued reflection. The rather confined 
education which he received, both in his father’s houfe and 
at the {chool of Grimma, did not produce on him the ufual 
but a contrary effect, as it inclined him very early to think 
and to act for himfelf. At the age of only fix or feven, 
when he ought to have been ctherwife employed, he would 
fit whole hours {tudying maps and books of geography, and 
with, at the fame time, that he might have an opportunity 
_ of travelling over all the countries which he faw reprefented 
before him. His father, firft profeffor of law at Wittenberg, 
_ * Magazin fiir das nouefte aus der Phyfik, vol, ix. part 4, p. Too. 
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who, according to the then ufual cuftom, had converted the 
original Hungarian family name into that of Chladenius, 
was defirous that the author, his only fon, fhould apply him- 
felf tothe law, though it was contrary to his inclination. 
Dr. Chladni, therefore, ftudied law firft at Wittenberg, and 
then at Leipfic, and, after the ufual forms, took his degree 
of do&tor. On his father’s death he quitted this line, for 
which he had no attachment, and, devoting himfelf entirely 
to the ftudy of nature, delivered leGtures on phyfical and ma 
thematical fubjects to qualify himfelf for a profefforfhip 
which he had fome hopes of obtaining.’ In his 19th year he 
began to learn to’ play the harpfichord ; and he afterwards 
read a great many of the principal works on the theory of 
mufic, by which he found that the phyfico-mathemattcal 
- part of that fcience was far more defeétive than other branches 
of natural philofophy. Being therefore poffeffed with an 
idea that his time could not be better employed than in en- 
deavouring to make difcoveries in this department, he ac- 
cordingly tried various experiments on the vibrations of 
firings and the different kinds of vibration in cylindric pieces 
df wood, firft difcovered, through calculation, by the elder 
Euler; and found that, though a great deal had been faid on 
the 1ature of thefe elaftic bodies, yet the manner of vibra- 
tion and the proportion of tones in other elaftic bodies, which 
do not proceed, as in the former, in firaight lines, but de- 
pend on the vibration of whole furfaces, were totally un- 
known, and that the little which had been written on that 
fubjeét,’ by: fome authors, did not correfpond with nature. 
He had already long remarked, that every plate of glafs or 
metal emitted various tones according as it was held and 
{truck in different places; and he was defirous to difcover 
the caufe of this difference, which no one had ever examined, 
He fixed in a vice the axle of a brafs plate which belonged 
to a polifhing machine, and found, that by drawing the bow 
of a violin over it, he produced very different tones, which 
were {tronger and of longer duration than thofe obtained 
rniahas merely 
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merely by ftriking it.. The obfervation, that not only ftrings 
but alfo other elaftic bodies may be made to produce founds 
by drawing a violin bow over them, Dr. Chladni does not 
give as a difcovery of his own; as the fo called iron violin 
has been long known, and as he had read of an inftrument, 
conftructed in Italy *, where glafs or metal bells were made 
to, found. by means of two or more yiolin bows drawn over 
them. But the idea of employing this inftrument to exa- 
mine yibrating tones was firft entertained by himfelf. Hav- 
ing accurately remarked the tones produced by the aboves 
mentioned metal plate, he found that they gave a progreffion 
which correfponded with the fquares of a, 3, 4, &c. Not 
long before he had read, in the Tranfactions of the Royal 
Society of Gottingen, the obferyations of Mr. Lichtenberg 
on the phenomena produced by ftrewing pounded refin over 
a glafs plate or cake of refin, and he repeated many of his 
experiments.. This led him to the idea that, perhaps, the 
various vibratory moyements of {uch a plate would be difco- 
vered by a diverfity of phenomena, if he {trewed over it fand 
or any thing of the like kind. | By this experiment there 
was produced a fiar-formed figure; and the author, having 
continued his. refearches, publifhed the refult of them in a 
work entitled, Difcoveries refpecting the Theory of Sound, 
printed at Leipfic in 1787+. It contains a multitude, of 
new obferyations on the vibrations. of different bodies,, the 
proportions of the tones of which had, been incorreétly 
given by others; on the vibrations which are produced by 
vibration and rotation. conjointly; on the longitudinal vi- 
brations of a ftring, firft announced by the author ; and up- 
on. various other. circumftances relating to acouftics. The 
author addrefled this work to the Academy. of Sciences at 
Peterfburgh, with a view, perhaps, that it might, give.occa- 
fion to analytical inveftigations on the fame Fabia J. Ber- 
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tc “ all probability the harmonica of the Abbé Mazzuchi. 
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noulli, who,’next to the elder Euler, had made confiderable 
additrons to the fcience of acouftics; and) who unfortunately 
loft his lifeofoon after, while bathing ino the Nevay endea- 
voured}in coniequence of the above work, ‘to determine by 
caleulation’ the vibrations: of a fquare plate ; but theirefult 
didnot agree with experience, and Dr. Chladni does, not 
think! it:poflible to advance one ftep im this: theory by ana- 
dyfis alone, ‘ SILLY 
~ While Dr. Chladni was employed in thefe inveftioations; 
hisfituation was exceedinely unpleafant. He, however, did 
not fuller his courage to be deprefled, ‘but exerted his abi- 
Iyaes the more, in order that he might procure. for -himfelf 
better means of fubfifience.» Ashe had examined’ the nature 
of {o many fonorous bodies, be refolved to invent amewanu- 
fical infirument; and he began to confider whether it might 
nat be pofiible by rubbing glafs tubes in a ftraight line, with 
the wet fingers, to produce founds im the fame maineras is 
done inthe harmonica by rubbing them circularly. That 
elafs tubes, lke thofe in hiseuphon, would not merely by fuch 
rebhing emit any tones, he had long known by theory/and 
expericuce ;.and he therefore applicd himfeif;to the folution 
of the difficult quetiion, in what manner the inftrument ought 
to be contiructed to anfwer the intended purpofe. — After ve- 
nous fruitiels attempts for a year and a half, during which 
his gmagination was fo full of the idea,. that fometimes in 
his dreams he thought he faw the inflrument. and heard its 
tenes, that is, hke thofe of. the harmonica, but with more 
diliinctnels and leis confufion, he at length, in a flate ‘be- 
tween fleeping and wakine, obtained a folution of the pro- 
blem which had:given fomuch employment to his thoughts. 
@n the fecond of June 1789, beimg tired with walking, he 
fat down on a chair, ‘about nine iii-the evening, to enjoy a 
fhort flumber; but feareely had-he clofed his eves when the 
mage of an inftrument, fuch as be withed for, feemed. to 
prefent/itfelf before him, aid tertified him fo much that he 
awoke ds! if he had béen faruck by an deétrieflioeky He 
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immediately ftarted up in a kind of enthufiafm ; and made a 
feries of experiments which convinced him that what. he 
had feen was perfectly right, and that he had it now in his 
power to carry his defign into execution. He made his ex~ 


_periments and conftructed his firft inftrument in fo private a 


manner, that no perfon knew any thing of them. On the 
8th of March 1790 his firft inftrument of this kind was com- 
pleted; and in a few days he was able to play on it fome 
eafy pieces of mufic. It was now neceflary to give to this in- 
ftrument, as it was entirely new, a new name, and that of 
euphon, which fignifies an inftrument:that has a ens, 
found, appeared to him the moft proper. 

The firft inftrument of this kind made by Dr. Chladni 
was in found, and particularly in the higher tones, as good 
as thofe which he made afterwards; but the conftru&tion 
was deficient in ftrength, fo that every week fome ‘hours 
were neceflary to keep it in proper repair; and it was’im- 
poflible to convey it the diftance of a mile without almoft 
totally deftroying it. Dr. Chiadni alfo for want of better 
tubes employed thofe ufed for thermometers, and marked 
the whole and half tones by a coating of fealing-wax on the 
under fide; but as the wax, owing to the moifture andi 
bration, often'cracked and flew off, it was attended with 
danger to the eves. It was, therefore, extremely difficult’to 
give to the conftruétion of the inftrument fufficient ftrength; 
but this the inventor at length accomplithed, fo that his 
new euphon cannot be injured or put out of tune either by 


playing or by carriage.) The third inftrament ‘conftruéted 


by Dr. Chladni was fomewhat different’ from the firft and 
the fecond; asthe fore part, which in the two former rofe 
upwards with an oblique angle, ftood’at right angles; fo that 
it could ‘be tranfported with éafe in a particular carriage 
made for that purpofe. + Inftead of the’ thermometer? tubes 
ufed in the firft; the doctor now employs’ tubes ‘of ‘different 
colours. Tn the fecond ‘iiftrument’ thofe’ for the avhole 
tones were of dark ereen glafs; but he ufed for the half 
tones, 
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tones, mn both, a milk white kind of glafs. In a word, the 
euphon has fome refemblance to a {mall writing-defk. 
When opened, the above-mentioned glafs tubes, of the 
thicknefs of the barrel of a quill and about fixteen inches 
long, are feen in a horizontal pofition. They are wetted 
with water, by means of a fponge, and ftroked with the 
wet fingers in the direétion of their length, fo that the in- 
ereafe of the tone depends merely on the ftronger or weaker 
preflure, and the flower or quicker movement of the fingers. 
The number of tubes at prefent is forty-two. In the back 
part there is a perpendicular founding-board divided in the 
middle, through which the tubes pafs. Ht appears therefore 
that the euphon ought not to be confidered as an altered or 
improved harmonica, but as a totally new and different 
inftrument. In regard to fweetnefs of found, it approaches 
very near to the harmonica; but it has feveral advantages 
which no unprejudiced perfon, who examines both inftru- 
ments, will deny. 

In the firft place it is fimpler, both in regard to its con- 
Rrudtion and the movement necetfary to produce the found, 
-as neither turning nor ftamping is required, but merely the 
movement of the finger. 

2. It produces its found fpeedier; fo that as foon as it is 
touched you may have the tone as full as the inftrument is 
capable of giving it; whereas, in the harmonica, the tones, 
particularly the lower ones, muft be made to increafe gra~ 
dually. 

3. It has more diftinétnefs in quick paflages, becaufe the 
tones do not refound fo long as in the harmonica, where the 
found of one low tone is often heard when you with only to 
hear the following tone. 

“4.'The unifon is purer than is generally the cafe in the 
harmonica, where it 1s difficult to have perfect glaffes, which 
in every part give like tones with mathematical exactnefs. 
dJt'is-however'as difficult to be tuned as the harmonica. 

H 5: It 
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5. It does not affe&t the nerves of the performer; fora 
perfon fcarcely feels a weak agitation in the fingers; whereas 
in the harmonica, particularly in concords of the, lower 
notes, the agitation extends to the arms and even: through 
the whole body of the performer. 

6. The expence of this infirument will be much Jefs ia 
future than that of the harmonica. 

7. When one of the tubes breaks, or any other part is 
deranged, itcan be foon repaired, and at very little expence ; 
whereas, when one o! the glaffes of the harmonica breaks, 
it requires much time and is very difficult to procure another 
capable of giving the fame tone as the former, and which 
will correfpond fuficiently with the feries of the reft. 

Though Dr. Chladni has been much occupied with the. 
conftruction and improvement of the euphon, he has, how- 
ever, ftill continued his refearches refpecting the theory of 
found, and colieéted materials for a continuation of his eflay 
before mentioned, which contain abundance of valuable 
matter. In one paper, which may be found in the Berlin. 
Mufical Journal for Augutt 1792, he has giyen fome -very 
accurate obfervations re{pecting the longitudinal vibrations 
of a firing, firft announced by himfelf, which depend upon. 
laws of nature totally different from thofe of the ufual yibra- 
tions. Dr. Chladni tranfmitted alfo, a few years ago, to the 
Friendly Society of the Searchers into Nature at Berlin, in 
order to fulfill his duty as a member, two eflays, one.of 
which contained obferyations on the tones produced in a 
tube by burning inflammable air; from which it, appears 
that thefe tones, firft remarked by Mr. De Luc, are nothing 
elfe than pipe tones, as the fonorous body is not. the tube 
but the column of air contained in it... The other eflay. was 
entitled Collections towards promoting a better Explanation 
of the Doétrine of Sound. ‘The author here {hews, how this 
part of the fcience of nature, not yet fufficiently elucidated 
hy any one writer, ought to be treated, according, to his 

opinion, 
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opinion, fo as to approaciy néareft to the propofed end;. and 
he gives a fhort fketch of his method, which contains: ene 
fome new w obfervations’ ris . bo Rit 


IX. Account of a fimple Method of reprefenting the different 
Cryftalline Forms by very Jhort Signs, exprefjing the Laws 
of Decrement to which their’ Structure is fubjetted. By 
©. HAvy. From Journal des Mines, An. IV. No. 23. 


Tur different eryftals belonging to each mineral fub- 
ftance ate conne&ed with one identical primitive form, 
,which, in its turn, ferves to conne& them in common. An 
accurate knowledge of thefe mutual relations depends upon 
that of the laws to which their ftructure is fubjefted, and of 
which the effeét is to determine the number’and affortment 
of the planes arranged around the primitive form, in order 
to produce the fecondary forms. By'a neceffary confequence 
the naturalift, who is famihar with the progrefs of thefe 
laws, nceds often only to keep in his eye the primitive form, 
and an account of the decrements which its angles or edges 
undergo, to reprefent to himfelf the polyedron thence refult+ 
ing, and to fee, in fome meafure, in idea, the metamorphofis 
of the nucleus from which this polyedron originates, 

Thefe confiderations induced me to conceive the idea of 
converting into very concife language, analogous to that of 
algebraic analyfis, a definition of the different laws by which 
fecondary cryftals are determined; and thus to compofe'a 
kind of formule reprefentative of thefe cryitals.- To accom- 
plith this, it will be fuficient to diftinguith by letters the 
anoles and edges of the primitive form, and to acconapany 
thefe letters with figures pointing out the decrement which 

* Dr. Chladni is the avthor alfoof a Differtation on the Mafs of )Iron 


found by Profeffor Pallas in Siberia, and of {ome papers.on fireballs. See 
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fuch anvangle or edge tmdergoes, and of which the refult is 
this orthat fecondary form. | I have endeavoured'to fubje@ 
the arrangement of the letters to a regular progrefs in’ rela+ 
tion with the order of the alphabet; fo that this arrange- 
ment might appear as if occurring naturally of itfelf. 

a. Let us fuppofe that fig. 1. reprefents an oblique angled 
parallélopipedon, the faces of which have angles different in 
meéafure, andwhich are the primitive form of a particular 
kind of mineral fuch as feld {par *. Having adopted the 
vowels to denote, im general, the folid angles, place the four 
firft AE LQ-at the four angles of the upper balis, following 
the order of ;the:alphabet, and atthe fame time.the com 
mon mode, ofwritting, whichiis to begin at the tep and to 
proceed from night to left. (See jg. 2: where the arrange? 
ment of the letters in lines is rendered, fenfible toithe: eye.)! 

_2ydiaving adopted. the confonants to denotd the edees, in 
general place, according tothe fame ralé, the fir fix 
BCDEGH on the middle of the fides of theupper bafe; 
(figi,t-) andvou the two longitudinal edges of the ‘lateral 
face; which firlt prefents itfelf from) left to right. 

- 3s Laftly,,place.on the middie of the upper bafe and the 

tivo, laigral faces, fituated ia front,, the, three letters P.M T; 
ashich are the firft,of the. fyllabics that.form, the cna pri- 
a SAMI isco ni sha; 
44» Each of, the four folid rep or af “ti fix. Ace de> 
noted by letters, ,is fufceptible, in the sg TB ac- 
count of the. irregular form of the. parallelopipedon,, of 
undergoing peculiar laws of decrement;, but,as thefe laws 
act sith the greateft poflible fymmetry, at leaft in common, 
every thing that takes place on one, of the, angles or edges; 
pointed out, is repeated on the angle or edge diametrically 
oppefite among thofe, which remained unoccupied ;, fo that 
we latter is fuppoted to perform »the, fame,,function jas the 


sy The parallilopipe -don i is fuppofed to ‘be! reprefented in fuc h a By ner 
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former. For example, Ap (fig. 3.), being the fame form 
as fig. 1. the decrements which the angle A undergoes, oe- 
cafion fimilar ones on the angle p (fig. 3.). The eafe is 
the fame with the edge A r, in regard to the edge Op; of 
Iz in regard to Es, &c. After this, nothing is neceflary 
but to denote the number of folid angles or edges which 
undergo decrements really diflin&t, becaufe the latter a&tually 
contain thofe which take place on the analogous angles or 
edges. 

5. It, will, however, be fometimes neceflary to point out 
thefe laft angles or edges; and in that cafe we may employ 
the fmall.letters which bear the fame names as the large 
letters employed in figure 1; that is to fay, that p (fig. 3.) be 
denoted by a; sp by c; pu by 4, &c.. But it will not be 
requifite to mark thefe fmaill letters on the figure. It will 
be fufficient to introduce them in the fign of the eryftal ; 
becaufe they may be cafily referred, in idea, each to its 
proper place. 

6. To denote the effeéts of decrements by one, two, three 
er more ranges, in breadth, the figures 1, 2, 3, 4, &e. may 
be employed, as thall be explained hereafter ; and to denote 
the effects of decrements by two, three, &c. ranges int 
height, the fractions !, +, 1, &c. may be ufed. 

7. ‘The three letters P M T will ferve to denote either the 
form of the nucleus, without any modification, when they 
compofe alone the fign of the cryftal, or the faces which 
~ would be parallel to thofe of the nucleus in cafe the decre- 
mients did not extend to their limits; and thefe letters will 
then be combined in the fign of the cry{tal with thofe which 
have relation to the angles or the edges on which the decre- 
ments act, 
~ 8. The principal or moft fimple decrement, in regard to 
any folid angle whatever, fuch as O, may take place either 
on the bafe P or on the plane T, which is to the right of the 
obferver, or on the plane M fituated to the left. But it 
muft be remarked that the obferver is fuppofed to move 
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round the cryftal till he is oppofite the angle on which the 
decrements he is confidering take place ; or, what amounts 
to the fame thing, that he is fuppofed to turn the cryftal 
until the angle in queftion is found oppofite to him ; and it 
is in regard to’this pofition that fuch a decrement is faid to 
take place towards his right or towards his left. For ex- 
ample, if the angle A be under confideration, we muft con- 
ceive that the obferyer, who at firft was oppofite to the point 
O, has placed himfelf oppofite to A; then, by full fuppofing 
figure 3 to reprefent the fame folid as figure 1, the decre- 
ments to the right will be thofe ‘which take place on the 
plane AEs-z, parallel to the diagonal drawn from E tor; 
and the decrements to the left will take place on the plane 
Alur, parallel to the diagonal which goes from T to 7. 
We fhall fee hereafter the advantage of viewing in this 
manner, in regard to the uniformity of method. 

g. To denote the firft of the three decrements of which 
I have fpoken, or that which takes place on the bafe P, the 
indicating figure muft be placed above the letter. To de- 
note the fecond, or that which takes place towards’ the 
right, the figure muft have the ufual place of an exponent 
en the right, and towards the top of the letter; and the 
third, or that which takes place towards the left, muft be 
denoted by placing the figure towards the left, and, in the 
like manner, towards the top of the letter, 


Thus O will exprefs the effect of a decrement by two 
ranges in breadth, parallel to the diagonal of the plane P, 
which paffes through the angle E (fig. 1); O° the effect of 4 
decrement by three ranges, parallel to the diagonal of the 
face T, which paffes through the angle I; and *O the effect 
of a decrement by four ranges parallel to the diagonal of the 
face M, which paffes through the angle E. 

10. In regard to the decrements on the edges, thofe 
- which take place towards the contour BC FD of the bafe 
may be expreffed by a figure placed above or below the let- 
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ter, according as their effect operates upwards or downwards, 

departing from the edge to which they are referred; and 
thofe that regard the. loppit udinal edges G, H, may be de> 

noted by an exponent placed either in the ufual manner or 

on the left of the letter, according as they take place either 
to the right or the left. 


Thus D will exprefs a decrement by two ranges proceed- 


img from D towards C; C a decrement by three ranges 
proceeding from C to D; D, a decrement by two ranges 
defcending on the face M ; 5H] a decrement by three ranges 
proceeding from H towards G, &c. Todetermine the direc- 
tion of the decrements to the right or left of any ridge, we 
mutt proceed as in regard to the decrements which affect 
the angles (8). For example, the decrements to the left of 
the edge G will be thofe which take place in proceeding 
from E.s,to Ar (fig.3)- 

12. In the cafe in which we fhould be obliged to denote, 
by means of a {mall letter, fuch as d, a decrement on the 
edge, oppofite to that which bears fhe large Jetter D, we 
ought to confider the cryftal as turned upfide down: Thus 


4 would exprefs.a decrement by two ranges afcending on 


the inferior bafe p; as D expreffes one which afcends.on 
the upper bafe P. For the fame reafon ¢ would exprefs.a 
decrement by three ranges proceeding from sp (figs 3+) to- 
wards EO. 

13. If the fame angle or the fame edge undergoes feveral 
faceeffive decrements, on the fame fide, or feveral decre- 
ments, in regard to different fides, we may be fatisfied with 
writing one letter accompanied with different. figures indi- 
cating the decrements. 
> Thus D (fig.1.) will denote two decrements on the 
edge D; one by two ranges afcending above the bafe P, 
andthe other by three ranges defcending on the plane M. 
*H will denote two decrements by two ranges on both’ fides’ 


of the edge H, &c. 
I 14. If 
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14. If there are mixed decrements, they may be denoted, 
according to the fame principles; by employing the frac- 
tions + 43; &c. the numerators of which refer to decre- 
ment in breadth, and the denominators to decrement in 
height. 

15. It now remairis to difcover a riiethod of reprefenting 
the intermediary decrements. An example will convey an 
idea of that which I have adopted: Let AEOT (fige 4.) be 
the fame face as fig. 1; and let us fuppofe a decrement by 2 
range of double molecule, according to lines parallel to wy; 
fo that O_y may meafure lines equal to two fides of a mole- 
cula, and Ow lines merely equal to one fide. This detre- 


ment, therefore; may be denoted thus (0 D' ¥?): -firft the 


parenthefis fhews that the decrement is intermediary; O 
thews that it takes place by one range on the angle denoted 
by the fame letter, and that it refers to the bale; D' F° in- 
dicate, that for one edge of molecula fubtraéted along the 
fide D, there are two edges fubtraéted along the fide F. 

16. It is ufeful to have a language to exprefs thefe different 
fions in fuch a manner that they may be eafily written when 
diated. The figns O°, *O. might be enounced by fayi ings 


O two at the right, O three at the left. To enounce O, = 
we might fay, O under two, O above four : and laftly, the fign 


O D’ F*) might be thus enounced: In a parenthefis O 
under ene, D one, F two. 

17. Let us now give an example of the combination of 
thefe different figns in the expreffion of a compound cryftal- 
line form. But it will firft be neceflary to determine the'or- 
der according to which the letters that concur to form one 
expreffion ought to be arranged. Should we admit the al- 
phabetic order, the refult would be a fort of confufion in the 
view prefented by the formula. It appears therefore, more 
natural to adopt that order which would, dire&, the obferyer 
in the defcription of the fame cryftal ; that is to fay, to begin 
by the prifm or the mean part; to indicate its different faces 

Dd as, 
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as they prefent themfelves to the eye, and then to proceed to 
the faces of the fummit, or of the pyramid. This will be il- 
luftrated by the different examples we fhall mention in the 
courfe of this article. 

Let sv (fig. 5.) be the variety of feld-fpar, named /imi- 
laiye, the primitive form of which is reprefented fig. 1. 
In this variety the plane gar (fig. 5.) refults from a de- 
erement by two ranges on the edge G (fig. 1.), proceeding 
towards H; the plane rés pu (fig. 5.) is parallel to the 
plane M (jig. 1.), which is concealed only in part by the 
effect of the decrement. The plane s «m p is parallel to the 
plane T; the pentagon £zy xs arifes from a decrement by 
two ranges on the angle I, parallel to the diagonal which 
proceeds from A to O; and, in the laft place, as this decre- 
ment does not reach its limits, the fummit bears a fecond 
pentagon z/2rk parallel to the bafe P. All this defeription 
may be thus expreffed by five letters, G? M TIP. 

18, Let us next proceed to parallelopipedons of a. more 
reoular form ; and let us firft confider the cafe in which 
they differ from the rhomboid. We fhall fuppofe that the 
parallelopipedon is the fame as that of fig, 1, the form of 
which has varied, fo as to become more fymmetrical. In 
confequence of this variation, certain folid or falient angles, 
which were different in the firft parallelopipedon, have be- 
come equal: whatever takes place in the one is repeated in 
the other; and confequently they muft be marked with the 
fame letter, Thus, in algebra, certain folutions are fimplified 
in the particular cafes in which a quantity at firft fuppofed 
to be different from another becomes equal to it. 
19. Let us conceive, for example, that the primitive form is 
a right prifm, the bafe of which is the oblique-angled paral- 
Jelograms (fig..6.), and we fhall have O= A, I=E, &c. 
‘We muft then fubftitute on both fides the fecond letter for 
_ the firft, as feen in the figure. By continuing to run over 
the different modifications of the parallelopipedon, we fhall 
fee them pafs throngh different degrees of fimplicity, ana- 
logous 
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logous to thofe of the forms themfelves, and we fhall have 
fucceflively : 

_ 20, For the oblique prifm having rhombufes for its bafes 
the expreffion reprefented figure 7 ; 

2a. For the right prifm with asiinists bafes that feen 
figure 8 ; 

22. For the right prifm having rhombufes for its bafes 
that of figure 9 ; 

23. For the right prifm with fquare bafes that of figure 10, 

24. And, in the laft place, for the cube that of figure 11. 
Here the bafe only is denoted by letters, becaufe what takes 
place in regard to this bafe may be applied to any one of the 
other faces. 

25. For all thefe different primitive forms a method of 
figures, analogous to that which I have adopted for the 
oblique-angled parallelopipedon of figure 1, may be followed ; 
but the letters of the fame name, figured in the fame man- 
ner, need not be repeated. 

One example will ferve to give an idea of this method, 
Let ar (fig. 12.) be the moft common variety of the cymo- 
phane, the nucleus of which is a rectangular parallelopipedon, 
Juch as that feen fig. 8. he fign of the fecondary cryftal , 
will be, MT?*G G? BA? 3A, in which M correfponds to 
gobinr, T to bets, °G to fgnm, G’ to betl, B to 
dacf, orbace, A te cf go, and EM toce bo. 

To illuftrate better the fteps which have conducted to this 
expreffion, let us point out, for a moment, all the angles 
and all the edges by as many particular letters, as if the pa- 
rallelopipedon were oblique-angled. (See fig. 13. ) . 

mm fign then will become MT 7G H? B F E? 20; but 
by comparing figure 13 with fi iguré 8, we fee that H = G, 
F = B, O = A; by fubftituting then in the place of the firtt 
letters their values, we fhall have MT *G G BB A? 
which amounts to the expreffion above fhewn, by fuppreffing ng 
the ufelefs repetition of B. 


90. It refults from the preceding, that we muft avoid con- 
Dd3 founding, 
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founding, for example, ?G’G* with GG. *The firft fign 
denotes decrements which take place on the faces #'T 
(fg. 8.), proceeding from the edges G towards thofe which 
correfpond with them behind the parallelopipedon ; and the 
fecond denotes decrements which take place on the face M 
proceeding to meet each other. If the two decrements took 
place fimultaneoufly, their reprefentative fign would be *G*. 
In the preceding figns, each letter, fuch as *G or G*, cans 
not be applied but to one edge fituated as that letter itfelf to 
the right or left; but *G* may be applied indifferently. to 
both edges: for this reafon itis needlefs to repeat that letter. 
24, Let us give a new example, taken from the topaze 
diftique, called commonly the Saxon topaz (fig. 15.).| If we 
fuppofe figure 9 to reprefent the primitive form, which is a 
right prifm, with rhombufes for its bafes, : we hail have ag 
the fign of the variety in queftion *G* M B ay P, which 
is explained in the following manner: 1. The planes fimilar 
tootzgr (fig. 14.) arife from a decrement by three ranges 
on each fide of the edges G (fig. 9); 2d, the planes ¢y Az, 
sy Ap, are parallel to the planes M, and thus the preceding 
decrement has not attained to its limits; 3d, the facets 
bkyiv, nkysb, and ghki, buki, arife from two fuccefiive 
decrements on the edges B, one by two ranges, and the other 
by three; 4th, the felis acghux«m, and thofe which cor- 
refpond to them, on the other fide, arife from two fuccefive 
decrements on the angles E, one by one range, and the other 
by two ranges; 5th, in the laft place, the terminating face 
edflig correfponds to the bafe P of the primitive form, 
28, It may be readily concluded from the fame principles, 
that the dodecaedron with rhombufes. for its planes, origi- 
nating, from the cube ( (fig. 8.), is exprefied by the fingle 
letter B; that the ogtaedron originating from the fame nu- 


cleus, Has for fien A, &e. 

29. The rhomboid, fuppofing it placed under the moft 
natural afpeét, that is to fay, in fuch a manner that the two 
folid angles compofed of three pie with equal angles be 


“Upon, 
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upon one and the fame vertical axis, has properly no, bafe, 
but only two, fummits, which are the extremities of the axis. 
Thefe angles and edges may be denoted as feen. figure 15. 
.The letter e makes known that the angle which bears it is 
fimilar to that marked with the fame large letter; fo that if 


all the lateral angles had their indications expreffed, the 


three neareft the upper fummit would bear the letter E, and 
the three next to the lower fummit, and which are vifibly 
oppofite to the firft, would have for their indicative letter ¢, 

As the rhomboid has its fix faces equal and fimilar, it is 
only neceffary to confider the decrements in regard to one of 
the faces, fuch as that which bears the letter P, becaufe all 
the reft are only repetitions of the latter. This being laid 
down, rft, the decrements which depart from the upper 
angle A, or from the upper edge B, will have their indicating 
figure placed below the letter A or B; 2d, thofe which de- 
part from the lateral angles E will be denoted by the fame 
letter written twice, one on the right, and the other on the 
left; 3d, in regard to thofe which depart from the lower 
angle ¢, or from the lower edge D, the figure deftined,to ex- 
Naa them will be placed above the letter e or D. 

Let us fuppofe, for example, that figure 16 reprefents ana- 
logical carbonat of lime, in which the vertical faces ecp g, 
ogrz, &c. refult from a decrement by two ranges on the 
angles e (fig. 15.); the oblique faces mdce, be go, &c. from 
a decrement by two ranges on the edges D, and the terminat- 
ing faces imeh, if th, ves a decrement by a range on the 
edges B, we fhall have the following fign ¢ D B. 


30. The other primitive forms, after what I ‘have faid in 
regard to the parallelopipedon, will be attended with no dif= 
ficulty. I fhall run them over in fucceffion. Figure 17 re- 
prefents the expreffion of the oGaedron with f{ealene trian+ 
gles ; figure 18 that of the oétacdron with ifofceles triangles, 


and figure rg that of the regular oftaedron. To, place the 


figures, which accompany the letters, we fhall conform ta 
sphat has been faid in regard to the rhomboid. Thus ( Je 18,) 
Dd4 wo 
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we mutt put the figure below for the decrements which pros 
ceed from A to B; above for thofe that depart from ae 
and at the fide for thofe which depart from FE. | 

If we wifhed to denote the refult of a’decrement by one 
range on all the angles of the regular ottaédron (fig. 19.), 
we fhould write A "A™; and to indicate the refult ofa de- 
crement by a range on all the edges we fhould write B B. 
The firft of thefe decrements produces a cube, and the fe- 
cond a dodecaedron with rhombules for its planes. . 

31. In fome kinds of cryftals, as thofe of the nitrat of 
potafh, the oftaedron, the furface of which is compofed of 
eight ifofceles triangles, fimilar four to four, muft be fituated 
as reprefented figure 20, in order that the fecondary cryftals 
may be in the moft natural pofition ;_ that is to fay, that the 
edges at the junction of the two pyramids compofing the 
octaedron may be, one in a vertical direction as F, and the 
reft in a horizontal dire€tion as B. By comparing fig. 20 with 
fig. 21 , where the Jetters have been placed as if all the angles 
and all the edges had peculiar functions, we fhall readily con- 
ceive the diftribution adopted figure 20, and brought back 
to the fymmetry of the real primitive figure ; for, in the pre- 
fent cafe, we have = A, D =C,G=J. The indicating 
figure muft be placed below the letter for decrements de- 
parting from B; and on one fide or below it for thofe de- 
parting from A, according as ae effeet {hall be dire&ted 
towards Bor F.. 

32. The tetraedron being ‘always regular, when. it fe 
comes the primitive form, its expreflion will be reprefented 
fi igure Liane) indicate, for example, a decrement by three 
ranges ‘on all the edges we mutt put B and B; ; and to denote 
one by two ranges, on all the angles, we mutt put A 7A%,.as 
in the cafe of the regular octaedron. site 

33. A fhort view of figure 23 will be fufficient to give an 
idea of the method of denoting the regular hexaedral prifin 
in ordinary cafes; and with regard to the manner of placing 

the 
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the figures I fhall- not enlarge on: it, as it may be eafily de- 
duced from what we have adopted in regard to quadrangular 
prifms. But, it fometimes happens that three of the folid 
angles, taken alternately, are replaced by facets, while the in- 
termediary angles remain untouched. In that cafe the ex- 
preffion of the prifm will be that feen fig. 24. 

34. The rhomboidal dodecaedron, in certain fpecies, as that 
of red filver ore, has fix of its faces which perform the func-~ 
tions of the planes of a prifm; while the fix other faces en- 
ter into the analogy of rhomboids (29) ; fo that the faces of 
each order may undergo particular decrements, independently 
of thofe which regard the faces of the other order. Figure 

25 reprefents the expreffion of this dodecaedron. Each face 
of the fummit, in the fame cafe, may be confidered as the 
bafe of an obliqve quadrilateral prifm (20), and the adjacent 
planes as belonging to the fame prifm. Thus the manner 
of placing the letters which indicate the decrements, and 
the figures that accompany thefe letters, will be analogous 
to that which takes place in quadrilateral prifms. 

35. In other fpecies, fuch as that of the garnet and ful- 
phure of zinc, each folid angle, compofed of three planes, 
may be affimilated to the fummit of an obtufe rhomboid; 
‘and thus by employing figures only for one face we tal 
have the expreflion raprateried by figure 26, 

36. We fhall not employ the fign of the dodecaedron 
with ifofceles triangular planes, becaufe it is more natural to 

: fubftitute the rhomboid from which it arifes, as we have 
more fimple laws of decrement. 

* 37. It remains to give the means of reprefenting a particular 
‘cafe which takes place in certain cryftals, where the parts 

‘oppofite to thofe that obey certain laws of decrement remain 

untouched, or are modified by different laws.” ‘This cafe 

belongs, in a particular manner, to turmalins; and. it vis 
aly then to indicate the difference by means of\a zero. 
For example, in the very obtufe turmalin, the nucleus ‘of 
‘which we ‘hall fuppofe  reprefented) figure-\15;, the »prifm 
ee is enneagonal has fix of its planes produced by fub- 
tractions 
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trations of one range ou the fix edges D, D, &c.5 and the 
other three by fubtractions of two. ranges on three only of 
the, angles E or e..» Moreover, the inferior fummit’ has 
fimply three faces parallel to thofe of the nucleus; while on 
the fuperior fummit the three edges B are each, replaced by 
a facet, in confequence of a decrement by one range which 
does not attain to its limits. The reprefentative fign of this 


form will be: De EPB, b. The quantities , b fhew, 


the firft that the angles oppofite to e undergo no decrement, 
and the other that the edges oppofite to B remain alfo un- 
touched. If thefe edges were fubjected to a different 
law, taking place by two ranges, the fign would become 
De EP B . According to this we are fuppofed to admit 


that the decrements, reprefented by a large letter, do not 
"implicitly contain like decrements analogous to the. fmall 
letter of the fame name; or reciprocally, that if the fecond 
letter fhould not enter into the expreffion of the fign with a 
different figure, we fhould not place there the fame figure 
accompanied with a zero, In the firft cafe, each of the 
two letters expreffes a decrement which is peculiar to the 
edges or angles it denotes; in the fecond, that which is 
affected by a zero fhews that the angle or edge it denotes 
undergoes no decrement, ; 

38. Let us ftill quote the variety cf the fulphure of zinc, 
which exhibits the dodecaedron having rhombufes for its 
planes, the four folid angles of which, campofed of three 
planes, are replaced by triangular facets fituated like the 
faces of a tetraedron, while the oppofite angles remain ung 
touched *, By always adopting figure 16 to reprefent the 
primitive form, we fhould thus exprefs the variety in quel- 


I. 


tion : A a A 7 


39s "T. bare enlarged upon the explanation of the princi- 
ples of this method, that I might, if poffible, omit nothing 


* This variety*is fill modified by Osher facets, of which, for the greater 
fimplicity, no actice is keg. 


which 
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which: may ferve to give a’clear idea of it, and enable san 
obferver to reprefent immediately a fecondary cryfial of 'a 
given form. But if any one fhould confine himfelf merely 
‘to a knowledge of the figns employed in this method, and 
fhould only with to read them, without being defirous to 
know the art of writing them, a few fimple rules only will 
be neceffary to be known, which I fhall here briefly men- 
tion; they will form a review of the preceding details. 

1. Every vowel employed in the fign of a cryftal denotes 
the folid angle, marked with the fame yowel on the figure 
reprefenting the nucleus; and every confonant indicates 
the edge which bears that confonant, or the face, the middle 
pf which it-occupies on the figure of the nucleus. 

2. Each yowel and each od etd is accompanied with 
one or more figures ; the values of which, as well as the 
pofitions, satiate the laws of decrement which the angles 
or correfponding edges undergo. We mutt except the three 
confonants P, M, T, each of which, when it forms part of 
the fi ign of a cryftal, indicates that the cryftal has faces 

arallel to that which bears this letter. 

3. Each letter, comprehended in the fin of a cryftal, is 
underftood, with the cipher or ciphers that accompany it, 
on all the aneles or edges, which perform the fame functions 
as that which, in the figure, is immediately marked with 
the letter in queftion. 

4. Every whole number, placed above.a letter; indicates a 
decrement 1 in breadth, which afcends in departing from the 
pale or edge marked with that letter. 

- 5. Every whole number, placed below a letter, indicates 

a decrement which defcends in departing cither from the 
funimit or the edge which bears that letéer *, 

* Allufion is made here to the general progrefs of decrements, to-which 
the particular cafes that feem to make an exception are referred. For 
example, if the decrement took place by one range on the angle at the fum- 
mit of a rhomboid, the face produced would be horizontal; but this decre- 


ment enters into thofe which are defcending, and of which it is, as it 
were, the boundary. 


6. Every 
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. 6, Every whole number, placed towards the top and on 
the right or ‘left of a letter, denotes. a decrement which 
takes place to the right or left of the angle, or of the eet 
marked with the fame letter. 

4. Every letter, fuch as 3H” or G, which ‘ bears fevevall 
figures, placed different ways or in the fame manner, indi- 
cates that the correfponding edge or angle undergoes, at the 
fame time, different kinds of decrements musa by 
the numbers. 

8. The fraétions 4, 4, 4, &c. which have unity for nume- 
rator, denote decrements in height by two, three, four 
ranges, &c. 

g. The fraétions 3, 3, 3, &c. each term of which is 
greater than unity, denote mixed decrements by two ranges 
in breadth and three in height, or by three ranges in 
breadth and four in hoght, or by three in breadth and twe 

in height. 

10, The parenthefis, fuch as O D" F*), denotes an inter- 


mediary decrement. The letter O indicates: firft that the 
decrement takes place by three ranges on the angle O, and 
that its effect is afcending. D* F* make known that for 
one edge of molecule fubtraéted along the fide marked D, 
there are two edges fubtra¢ted along the fide marked F. 

11. Every fmall letter, comprehended in the fign of a 
cryftal, indicates the angle or edge diametrically oppofite to 
that which bears the large letter of the fame name on the 
figure; or the fmall letter in queftion is omitted as fuper- 
fluous. 

12. We mutt except the letter e, which is always found 
on the figure of the rhomboid, and which indicates the 
angle oppofite to that which bears the letter E. 

13. When a fign contains two letters of the fame name, 
one large and the other fmall, with different figures, the 
two angles or two edges oppofite to which thefe letters. cor- 
-refpond, are fuppofed to undergo each feparately the law of 
decrement indicated by the figure that accompanies it, 

14. Every 
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14. Every letter, whether large or fmall, marked with a 
figure followed by a zero, makes known that the decrement 
indicated by this figure has no effect on the angle or edge 
to which that letter belongs. 


X. Curious Faéi ref[peéting the Natural Hifiory of the Otter. 

- By C. PotssonnieERr, Juflice of Peace of the Canton of 
Bonnat, Department of la Creuze. From Le Moniteur 
Univerfel, Nivofe'21, An. VII. : 


I HAD confidered as a fable what Father Vaniere fays, in, 
the fifteenth book of his poem called Predium Rufticum, in 
regard to an otter which he had tamed to fuch a degree that 
it would plunge before his eyes into a canal of valt extent, 
and bring to him with great fidelity the prey it had caught. 
From the accounts I had read in the works of different 
naturalifts, I believed that this animal was of a nature fo 
ferocious that it was no way fufceptible of being tamed; 
but Iam now convinced of the contrary... Having procured 
a young otter in the month of Germinal! laft, it has fully 
repaid all the care and attention I beftowed on it; for, it 
goes regularly every morning to take a turn on the banks.of 
the {mall river Creuze, which runs at the diftance of about 
a lundred paces from my habitation, and. feldom returns 
without bringing me a fith full alive, To whatever diftance 
it goes, it always returns with the utmoft punctuality, to the 
fmall kennel which I have conftructed for it. 

Tt has been faid alfo that this animal is amphibious, but 
i have found the contrary to be the cafe. My otter never 
plunges into the water but to catch its-prey, and it returns 
as {peedily as poflible to the banks, where it fhakes. itfelf 
like a fmall water-fpaniel. If-it is obliged to. remain under 
water for any Jength of time, it raifes its head in order to 
.. breathe; from which I conclude that the otter fwims better 
‘than other animals; but is not amphibious, fince it cannot 


“ jive under water above half an hour. y709h 
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XI. Letters from fome of the Men of Scierice engaged in ibe 
French Expedition to Egypt. 


LETTER T: 


Cairo, Thermidor 25th, An. VI. 


OP pe Commiffion of the Sciendes remained a month at 
Rofetta, until Egypt was entirely fubdued. I am bufily em- 
ployed at prefent in the department to which I belong. I 
have had the good fortune to be encouraged and proteéted 
by General Menou, who commanded in the province of Ro- 
fetta. He gave mean efcort, to enable me to penetrate the 
Delta, and to hunt for animals. I have found a number of 
- very interefting birds. To obferve them alive, defcribe them 
zoologically and anatomically ; to prepare ftuffed fkins and 
fkeletons, have been my occupation in the moft agreeable 
country of Egypt. I have made many new obfervations, 
which I intend to write down for the Inftitute of Cairo. 

The botanifts are very unfortunate in regard to their fei- 
ence. Egypt has fcarcely furnifhed them with twenty difs 
ferent fpecies; and, befides, they have loft all the paper 
which they brought with them. The cafe has been the 
fame with my fpirit of wine and powder for ftuffiing birds. 
Thefe articles were on board the Patriofe, which was loft in 
the harbour of Alexandria. This veffel had on board alfo 
the effects of the aéronauts. 

The moft aftonifhing tree here is the fycamore-fig. One 
of thefe trees is fufficient to fhade feyeral of the peafants’ 
huts, with the oxen that raife water to water the meadows 
by means of wheels, 


LETTER. I. 


Alexandria, Thermidor 2sth. 

THE naturalifts. are, all employed each in -his,ownde-~ 
partment. The mineralogifts have not found any: thing of 
importance. They have been occupied only in examining 


the 
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the changes occafioned in the land by the winds of Lybia. 
The ruins have furnifhed them a much more abundant har- 
veft, The thoufands of columns which every where occur 
have prefented them with granites, breches*, and Egyptian 
marble of the greateft beauty. The monuments, aflonifh+ 
ing on account of their bulk, which are feen here, have al- 
ready given us a fpecimen of the wonders we {hall behold in 
Upper Egypt. Pompey’s pillar, and the column called 
Cleopatra’s needle, do not, however, make fo much im- 
preflion as an Egyptian vafe covered with hieroglyphics, and 
in perfect prefervation. This vafe ftands in the great mofque 
of the Arab town; and I hope that you will fee it in Paris, 
notwithftanding its enormous weight. 

I have examined with C. Champi the ftones of which 
the walls of the Arab town are built. They are corroded to 
the very centre in fuch a manner as might induce people to 
believe that faltpetre here is very abundant; but we were fur- 
prifed to find fcarcely any thing except fea-falt and a very 
{mall quantity of a nitrat, thenature of which we have not 
been able to determine, as we had not the neceflary means, 
but which, in all probability, is niirat of lime.’ IT am em: 
ployed in getting repaired the boxes which contain our che- 
mical apparatus, and which have fuffered confiderably. 3 More 
than half of the fulphuric acid has been loft, and has in- 
jured the boxes. 

The aftronomers are employed with the eftablithment of a 
folid bafe, that is to fay, with the conftruétion of two pillars 
of mafon-work. They will depart foon, in order to form 
the triangles neceflary for making a map of the country. 
The military, civil, and geographical engineers are how 
conftructing a plan of Alexandria and the environs, | 

Conté is employed in collecting fpecimens of all the arts 
of the country. He has formed a plan alfo of a very fimple 


* The French give this appel!ation to a very fhiri: ig hard kind of mar. 
ble found-in the Pyrenees, Enrr. 
, telegraph, 
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telegraph, to be eftablithed on the coafts and in the road to 
Cairo. 

Alexandria ftands in the middle of a defert. The Turkifh 
town is built at the expence of that of the Arabs, where no- 
thing has been preferved untouched but the cifterns, none 
of which have been formed under the new town. »The ob- 
jects of culture here confift of beautiful palms, which have 
a fomewhat difmal appearance, fig-trees, the cactus opuntia, 
and wretched vegetables, to which the inhabitants do much 
honour by giving them the names of cabbages, forrel, parf- 
Jey, &c. The onions, however, deferve particular attention. 
They are much harder, a little more pointed in their form, 
and have a fomewhat ftronger tafte than thofe of Europe. 
The grapes which we have ate here for a fortnight paft are 
- brought by water from Rofetta and Cyprus: water-melons, 
which are abundant, come alfo from Rofetta: they are culs 
tivated here, but in fmall quantities. 

The Bedouin Arabs who inhabit the defert, and wha 
feed there their flocks, which they afterwards bring for fale 
to Alexandria, wear a white drefs that appeared to me to 
have a great refemblance to the ancient Roman habit, and 
which produces a very fine effect. The painters, when [ 
afked what they thought of it, entertained the fame opinion. 
~The men here are ftrong, of large fize, and well propor- 
tioned. This, no doubt, is owing to the drefs worn by the 
children and the lower claffes, which is merely a blue fhirt. 
They take a great deal of exercife, and their fecngth,4 is €X- 
panded at a very early age. 

We have been all indifpofed: this is a tribute we muft 
pay to a climate fo different from our own, and above all to © 
the difference of nourifhment. Though the heat here is 
only 22 or 23 (81 or 84 Fahr.), on account of the fea- 
- breeze which cools the atmofphere, the hygrometric difpo- 
fitign of the air has a powerful effeét on the animal economy. 
Jt never rains at this feafon, but in the evening there is an 

3 abundant 
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abundant fall of dew, to which are afcribed thofe difeafes of 
the eyes that affli@ the inhabitants. 

The plague, fo much dreaded in Europe, creates no unea- 
finefs here, though it fill exifts in fome houfes of the city. 
People walk in the ftreets with as much confidence. as if 
they were not expofed to the danger of touching an infected 
perfon, and catching that cruel malady. Dubois, the fur- 
geon, has had a great deal of converfation with a physician 
who has long praétifed in this country, He aflured hun 
that the plague is not fo dangerous as it is generally repre- 
fented, and that many perfons, attacked by epidemic difeafes, 
die for want of affiftance, becaufe the terror infpired by the 
plague is ftronger than all the ties of affectton.. A lazaretto 
was eftablithed here almoft as foon as we arrived. It is fitu- 
ated in the ancient ifle of Pharos, at the.entrance of the old, 


harbour. 


[Tobe continued.] 


XII. On the Culture of Poppies and the Extraétion of Opium 

. inthe Eaft Indies. By ARTHUR WiLL1AM Devis, E/y. 
From the Tranfactions of the Society for the Encourage- 
ment of Arts, &c. Vol. XVI, 


1 SEND for the acceptance of the Society a fmall iron 
inftrument, called, by the natives of Hindooftan, Nehrea, 
and ufed by them for making incifions in the capfules of the 
plants for the extraction of opium. 

This inftrument (the exact dimenfions of which are fhewn, 
Plate XI. Fig. 4,) is formed of two thin pieces of plate iron, 
Sharpened at the broad femicircular edge; and each being 
wound round with thread, the two are faftened together by 
other thread wound round both * 

"As the cultivation of the poppy a this country for the 
preparation of opium has lately engaged the attention of 


* One of the inftruments is referved in the Society’s repofitory. 


“VoL: Tt. Ee this 
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this Society, I have taken the liberty to fubjoin a few exe 
tra¢ts from a memorandum on the fubjeét part of a work 
on the arts, manufactures, and agriculture, of Hindooftan, 
colleéted at various times during: my refidence in India. 
I do not pretend to any practical knowledge ; but if it may 
afford the leaft hint to thofe engaged in the Athi I thall 
feel great pleafure in the communication. 

The greateft quantity of opium imported from India is 
prepared in the province of Behar, the foil of which moftly 
confifts of clay, with a confiderable portion of fand. The 
richeft foils of this defcription are preferred by the natives 
- forthe cultivation of the poppy, which is the Papaver 
fomniferum of Linneus. The ground is ploughed’ fixteen 
or eighteen times, and manured with the dung of cattle 
folded on it at night, or rotten cow-dung; the manure is 
ploughed in, and the ground thoroughly broken and care- 
fully levelled with the harrow. The feed is fown in the 
broad-caft way ; and the field is then divided into fquares- 
of four or five feet, leaving an imterval, which is raifed fix 
inches; and on thefe ridges a channel is excavated to con- 
vey: water to every fquare, from a well near the field. The 
plants are five or fix inches from each other, and are watered 
once a week, or oftener, until they are fufficiently ripe for 
the extraction of the opium. . About feven days after the 
flowers fall, when the capfules difcover to the preflure a 
degree of hardnefs, they begin to colle& the opium, At 
fun-fet, a double incifion is made on each capfule, from 
.the ftalk upwards, at one ftroke of the nehrea: the opera- 
tion’is repeated every fecond day, for a fortnight or three 
weeks. The juice which has exuded during the night, 
from the wounds made the preceding evening, is {eraped off 
the capfule with a fmall iron fcoop; this is done early in 
the morning before the dew is difperfed. The feeds are 
yaluable for the oil they contain, and, as an article of el 
are in great > with the natives. 


2 
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XIII. Defeription of the Mangle invented by Mr. Jun.. Ex- 
traéied from the Tranfactions of the Society for the En- 
couragement of Arts, &c.* Vel. XVI. 


Ta IS mangle (fee Plate XI.) is fo conftru&ted that the 
handle is required to be turned one way orly, which moves 
the machine more fteadily and fafer for the linen, than by 
varying the turning of the handle. hy 

Fig. 1, is a perfpetive view of the mangle when at work. 
The letters of reference anfwer to the fame parts as in 
fig. 2; but here the great wheel is hid’ by a board which 
lies on the frame B. 

A, fig. 2, is the great atid 15 inches in diameter, the 
teeth of which, being on the under fide, cannot be feen-in 
this view; B is the arbor on which the pinion C is faftened, 
which is worked by the winch D. The pinion caufing the 
large wheel to revolve, works the crank EF, (the part E is 
21 inches long) which being faftened to the moveable bed 
K by a pivot at G caufes it to move forward and backward,, 
by one continued motion of the winch, guided in its place 
by the pulleys III1I. HH are two levers for raifing the 
bed to put in or take out the linen which is wound on the 
rollers LL: this is effected by the open ftuds GG at the 
ends of the bed being brought alternately over the ends H 
of the levers, the other ends of which are then preffed down 
by the hand. 

Fig. 3 is a front view of one of the open ftuds. 


* In confideration of the merit of this invention, the Society voted their 
filver medal to Mr. Jee. Two complete models are referyed in their 
Frepofitory for the ufe of the public. 
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XIV. Communication from Dr, THORNTON, Phyfician of 
the General Difpenfary, relative to Trials made with the 
different Faétitious Gafes. 


$I id 

Duke-ftreet, Grofv venor-{qurare, Jan, 1) 37996 
Dus introduétion of PNEUMATIC MEDICINE pro- 
mifes, I think, much improvement to the ars medendi. Its 
effedts deferve, therefore, to be made public; and through 
the channel of your excellent Magazine, I fhall lay before 
the public the refult of numerous trials with the different 

gafes, as experienced either by me or others. 
Mz. Tilloch. R. J. THornTON,. 


A Cafe of Dy/pepfia. 

' Mrs. Appleby, wife of the Rev. William Appleby, 
Wooten, Lincolnfhire, laboured under dyfpeptic complaints 
upwards of twelve years, Nine phyficians had tried their 
art, but to no purpofe. The diforder feemed to gain ground, 
and was accompanied with violent fpafms and a paralyfis of 
her lower extremities. Dr. Harrifon of Horneaftle, who 
laft attended her, defired fhe would try the oxpgenating 
fyftem ; and conjointly with Dr. Darling of Glandford 
Bridge, it was effected inthis manner. Bark and ouymuriate 
of potafh were given, and oxygen air inhaled; and the 
change produced was fo great, that to the furprife of the 
whole neighbourhood this lady was foon perfeétly reftored. 


_N.B. The Editor begs leave to inform the Public, that 
thefe interefing communications will be continued regularly 
every month; and that Dr. Thornton would be obliged to 


any Gentleman for his correfpondence on the fubje&t of the “a 


airs, which will be regularly tranfmitted to the Editor of the 
Philofophical Magazine for publication. 
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INTELLIGENCE 


MISCELLANEOUS ARTICLES. 


LEARNED SOCIETIES. 


FRANCE, 


Tue National Inftitute, in its public fitting Nivofe 15, 
An. VII, propofed the following prize fubjects: 


GRAMMAR. 


This clafs not having received any paper that feemed 
worthy of the prize before announced, have prolonged the 
term of competition to the next year, and propofe-the fame 
fubjeét under the following form: ‘¢ To examine what the 
French language has gained in clearnefs and elegance, and 
what it may have loft in zaiveté and energy fince the time 
of Amyot to the prefent day.’ 

The prize is a gold medal of the value of five heGto- 
grammes. It will be adjudged in the public fitting ‘of 
Germinal 15, An. VIJI. The papers muft be written in 
French, and tranfmitted before the 1ft Nivofe, An, VIII. 

. This clafs alfo propofed: ‘‘ To point out the means pro-' 
perfor giving new aétivity to the ftudy of the Greek and 
Latin languages in France.’ 

The prize the fame as the above, and will be adjudged in: 
the public fitting of Meffidor 15, Year VIIJ.. The memoirs 
muft be tranfmitted before the 14 of Germinal the fame year.’ 


MATHEMATICS. 
‘The Academy of Sciences had propofed as the fubject. of 
the mathematical prize, for 1794, an inveftigation of the 


erbit of the fir& comet of 1770. Aftronomers have tried, 
Ee3 but 
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but without fuccefs, to fubjeét the obfervations made of that 
comet to the laws of parabolic motion, Profperin and 
Pingré employed themfelves particularly im this refearch, 
and mathematicians are indebted to Dufejour for an im- 
portant piece of labaur, in which he has reduced to Jefs than 
a degree the maximum of the errors of the parabolic hypo- 
thefis, Lexell was able to reprefent with precifion thefe 
obfervations in an ellipfis deferibed in the courfe of five 
years and a half; but as this comet was not feen before 
1770, and has not appeared fince, fo rapid a revolution 
feems inadmiffible; unlefs we fuppofe that the comet ex- 
perienced, before its appearance, very {trong perturbations, 
which brought its aphelion much nearer to the fun; and 
that, after its difappearance, it experienced contrary pertur- 
bations, which removed that aphelion to a very great diftance. 
We find, indeed, that, in the ellipfe alluded to, the comet 
pafled very near to Jupiter at thefe two epochs. Thefe fup- 
pofitions, however, are very improbable; and ought not to 
be admitted until we are well aflured that the obferved 
motion of the comet cannot be reprefented in a non-re- 
entering orbit (orbite non rentranfe) or at leaft one very 
much elongated. . 

To clear up this remarkable phenomenon in the fyftem of 
the world, the Inftitute propofes : 

1. To difeufs all the obfervations which can be found of 
the comet of 1770, by determining, if neceflary, the pofi- 
tions of the fiars with which it was compared. 

2. To examine, with care, whether the obfervations can 
be reprefented 1 in a non-re-entering orbit. 

3. Should that be found impoffible, to determine the 
elements of the elliptic orbit, which correfpond moft exadlly: 
with thefe obfervations, But to give to the calculations all 
the precifion neceflary, and to leave no_doubt of the juftnefs 
of the confequences deduced from them, it will be abfolutely 
gequired that attention be paid to the following points: 

1, To free-the obferved longitudes and latitudes from the’ 

' effecla 
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effects of parallax, aberration and nutation, in order to ob- 
tain the true pofitions, and that there may be no need to 
employ, in the calculation of the geocentric places, but the 
longitudes counted from the mean equinox. 

2. To employ in the calculus the true place of the fun; 
that is to fay, augmented 20 feconds for aberration, and 
counted from the mean equinox. 

3. To give, for each obfervation, the difference of the 
obferved place of the comet, and that deduced from calcula- 
tion; and to join to thefe differences the correétions to be 
made in the heliocentric longitudes and latitudes, in order 
to make the error of the geocentric places vanifh. | 

4. To give the error which muft be produced on the 
geocentric place by an error of 10 feconds in the calculated 
longitude of the fun; and to determine alfo the effect of a 
fmall error in the radius vector of the earth. 

5. Laftly, though the nebulofity which furrounds comets 
generally prevents their phafes from being well diftinguithed, 
it will not be ufelefs to examine whether thefe phafes could 
have had any fenfible influence on the obferved places; 


and, in that cafe, they muft be taken into the account, if 


poffible. 

By paying attention to all. thefe points, which, for the 
moft part, have been hitherto neglected, it may be at length 
poffible to difcover whether the movements of that comet 


may not really be reprefented in a non-re-entering orbit, ~ 


or whether the irregularities obferved in its courfe may not 
have been owing, 
earth’s orbit, which are not perhaps fufficiently well de- 
termined to give with precifion- the geocentric places of a 
planet which approached fo near the earth. 

The prize is a kilogramme of gold. Papers on this fub- 
je& will not be received beyond the 15th of Meffidor, 
An. VIII. The'Inftitute will announce the piece which 
has gained the prize in its public fitting of Nivole 15, 


. An, TX, 


in a great meafure, to the elements of the 


Ee PRO« 
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PROCEEDINGS OF THE FRENCH NATIONAL INSTITUTE, 


IN the above fitting C. Paliffot Beauvoir read a memoir 
on the rattle-fmake. The author afferts that this reptile is, 
not fo terrible, nor of fo ferocious a nature, as is commonly 
believed. There are even certain times of the year when it, 
is extremely gentle, and will fuffer itfelf to be laid hold of 
with. the hand... C. Paliffot caught nine rattle-fnakes in the 
courfe of two hours, while hunting with an American, in 
the United States; and he faw one at the houfe of the fame 
American, which had been kept_there for five years. Some 
have pretended that the females devour their young;. but 
C. Paliffot fays that they only place them in their mouth, 
and carry them in that manner when threatened with 
danger. As a proof of this, he relates the following curious. 
anecdote: one day he faw a female rattle-fnake accompanied 
by five young ones of about the fize of the barrel of a quill. 
The young ones, frightened by the noife which he made, 
fook fhelter in the mouth of the mother, which carried 
them to a little diftance. Having followed and concealed 
himfelf, the young recovered courage; quitted their retreat 
and began to {port on the grafs, till, being alarmed by the 
noife which he again made, they returned to their former 
afylum. This fcene was repeated feveral times, and 
C. Paliffot declares that different people told him they had 
been witneffes of the fame thing. 

C. Peyre read a memoir on the danger to which the 
National Library is expofed from fire, owing to the buildings 
in its vicinity. 

C. Teffier gave an account of the refearches he had made 
on the ordinary and poflible duration of geftation or preg- 
nancy, The author made a great many experiments on the 
females of different animals, fuch as cows, mares, fwine, 
rabbits, &c.. In more than a hundred cows the time of 
geftation varied from eight months twenty days to ten 
months feyen days. Thofe made on mares and rabbits 


. q gave 
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gave variations equally great. In regard to the human 
fpecies, the obfervations which ought to ferve as certain 
data are very imperfect; but pregnancy, according to C. 
Teffier, may be prolonged a quarter beyond the ufua) time, 
A child, therefore, fays the author, born beyond the eleventh 
month of the widowhood of the mother ought not to be any 
_ impeachment of her chaftity. And fuch was the fentence 
paffed by a celebrated decree of the parliament of Paris, 
which declared as legitimate a princé of Condé born eleven 
months after the death of his father *. 

The fitting was terminated by the reading of an allegorical 
poem in two cantos, by C. Colin-Harleville, entitled, The 
Adventures of Melpomene and Thalia. 


INSTITUTE AT CAIRO, 


THE National Inftitute of Paris having received minutes 
of the eight firft fittings of the In{titute of Cairo, they were 
read to the three claffes in their fittings of the 26th, 27th, 
and 28th of Frimaire. 


The Inftitute of Cairo, formed by Bonaparte after the mo- 
del of that of France, confifts of four clafies: mathematics, 
the phyfical fciences, political economy, literature, and the 


-* An inftance of the fame kind, which occurred at Rome, is related by 
Aulus Gellius. A woman of a refpeétable charaéter brought forth a child 
in. the eleventh month after the death of her hufband. The woman was 
accufed of having violated her chaftity; but the emperor Adrian, under 
whiofe reign the aifair happened, decreed that it was poffible for pregnancy 
to be extended to.that period. The following are the author’s words: 
Preterea ego de partu humano, preterquam quz fcripta in libris legi, hoc 
quoque veniffe ufu Romz comperi. Foeminam bonis atque honeftis mori- 
bus non ambigua pudicitia, in undecimo menfe, poft mariti mortem, pe- 
perifle ; faStumque effe negotium propter rationem temporis, quafi marito 
mortuo poftea concepiffetr, quoniam decem viri in decem menfibus gigni 

. tteminem, non in undecime fcripfiffent: fed divum Hadrianum, caufa 
cognita, decrevifle in undecimo quoque menfe partum edi poffe : idque 
ipfum ejus rei decretum nos legimus. In eo decreto Hadrianus id ftatuere 
fe dicit requifitis veterum philofophorum et medicorum fententiis. 
A. Gel}. Nod. Ait, lib. iii. cap. 16, Eps. 


fine 
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fine arts. The members who compofe the firft clafs are: 
Andreoffi, Bonaparte, Coftaz, Fourier, Girard, Lep re, 
Leroi; Malus; Monge, Nouet, Quefnot, Horace Say. Thofe’ 
which ¢ompofe the phyfical clafs are: Berthollet, Champy, 
Conité, Delifle, Deicotils, Defeenettes, Dolomieu, Dubois, 
Geoffroy, Savigny. Thofe who compofe the clafs of poli- 
tical economy are: Cafarelli; Gloutier, Pouffielgue, Suls 
kowfky, Sucy, Tallien. Thofe who compofe the clafs of li- 
terature and the arts are: Denon, Dutertre, Norry, Parfeval, 
Redouté, Rigel, Venturi, D. Raphael. 

The objeéts with which the Inftitute will be occupied are: 
ete propagation of knowledge in Egypt. 2. Refearches 
into the natural hiftory, induftry and hiftory of Egypt. The 
Inftitute, which meets on the firft and fixth of every decade, 
held its firft fitting on the 6th of Fruétidor, An. VI. In 
ihis fitting Monge was appointed prefident, and Bonaparte 
vicc-prefident. General Bonaparte then propofed the fix 
following queftions: 1. Are the ovens employed for baking 
ammunition bread capable of any improvement in regard to 
the expence of fuel, and what are thefe improvements ? 

2. Does Egypt furnifh any thing which can be fubftituted 
for hops in the brewing of beer ? 

3. What are the beft means to cool and purify the water 
of the Nile ? wor 

4. In the: prefent ftate of things at Cairo, whether is 
it moft convenient to conftruct a wind-mill or a water- 
mill ? ; 

5. Does Egypt furnith refources for manufaéturing gun- 
powder, and what are thefe refources ? 

6. What is the ftate of jurifprudence, of judiciary order 
civil and criminal, and of education in Egypt?) What im. 
provements are poffible in thefe departments, and wifhed for 
by the natives? 


Second Sitting, Fru€tidor 14, 


C. Andreoffi made a report on the fifth queftion propofed 
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by Bonaparte in the preceding fittmg. He firft obferved, that 
Egypt does not furnith fulphur, and that this article was 
formerly procured from Venice. The Commiffion were of 
opinion that it might be procured from Sicily. The chareoal 
employed in Egypt is from the lupine, which is: burnt-in 
trenches and afterwards fifted. The faltpetre is indigenous 3 
and it is even faid that veins of it are found in the neigh- 
bourhood-of Cairo: it is manufa€tured in the fame manner 
asin Europe. It is there in the ftate of a real nitrat of pot- 
ath, and not of lime, as in France : it is baked with the ftraw 
of Turkey corn, and purified with the white of an egg. Gun- 
powder is manufactured with the hand, and the workmen 
labour quite naked. Each mortar contains fifteen pounds, 
and it is pounded for feven hours. The peftles weigh from 
nineteen to twenty-five pounds each. The wages of the 
workmen are from twenty to twenty-five paras: they add 
water to it, and to granulate the powder it is fifted. This 
powder is excellent, and cheaper than that made in France. 
The inhabitants manufaétured 2000 cantars annually, a great 
deal of which was exported to Leghorn. The beys had very 
little powder. — Mourad- bey had no more than 1500 cantars. 
~ This manufactory might with care be eafily increafed, and 
confiderable quantities of gun-powder might be fent from 
Egypt to Europe. ; 

Cit. Monge read a memoir on that optical phenomenon 
called by the French failors mirage. , 

It often happens at fea, that a {hip feen at a diftance ap- 
pears as if painted in thgfky, and not to be fupported by the 
water. A fimilar effect was obferved by the Back in the 
courfe of their march through the Defert : the villages feem-at 
a diftance feemed to be built 6n an ifland in the middle of a 
lake. In proportion as they approached, the apparent fur- 
face of the water became narrower ; when they were oaly at 
a {mall diftance, it difappeared, and the fame illufion began, 
ip regard to the next village. C. Monge aieribes this effeét 
12 a diminutign of the denfity of the lower ftratum of the at. 

molphere. 
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mofphere. This diminution in the Defert is produced by 
the increafe of heat arifing from that communicated by the 
rays of the fun to the fand with which this ftratumis in im-* 
mediate contact. At fea it takes place when, by particular 
circumftances, fuch as the action of the wind, the lower 
ftratum of the atmofphere holds in folution a greater quan= 
tity of water than the other ftrata. In this ftate of things: 
the rays of light, which come from the lower parts of the. 
heavens, having arrived at the furface that feparates the lefs. 
denfe fvatum frem thofe above it, do not pafs through that. 
ftratum, but are reflected, and paint in the eye of the eb- 
ferver an image of the heavens, which appearing to him to 
be below the horizon, he takes it for water, when the pheno- 
menon oceurs at land. If he is at fea, he thinks he fees in 
the heavens all the objects which float on that part of the: 
furface occupied by the image of the heavens, 


Third Sitting, Frudlidor 16. 


. €. Berthollet read a memoir on the formation of ammd- 
nia under feveral cireumftances where the exiftence of # 
has not hitherto beer fuppofed. 

- €. Sulkowfky read a defeription of the route from Cairo 
to Salehié. The route which the French army followed in 


purfuing Ibrahim Bey had been before unknown. Thofe. 


whe proceed from Cairo by the gate of Nafr firft enter the 
Defert where there are a great many houfes now deferted. 
The village of Elmalarié, which is found on this route, was 
the ancient Heliopolis. In another village called Elmare- 
there are thoufands of palm trees. To the right of this route 
there is nothing except fandy deferts; but on the left there 
is abundance of cultivated land. The places-through which 
the army pafled were Lacoubey, Elhanea, Elmenic, Belbeys,. 
Souva, Coraim, Salehié, and a great many others, which it 

only traverfed in. the courfe of a rapid march. 
C. Berthollet communicated the refult of his examination 
of the gun-powder foundin the cafile. of Cairo, This pow- 
dex 
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def contained only §, (2! ounces per pound) of faltpetre ; 
the reft was fulphur, chanel; earth, and muriat of foda. 

C. Monge read.a memoir on fome ancient monuments 
found at Cairo. _We learn by this memoir: 1. That at a 
place called the Sazar, in a recefs inclofed bya grate fituated 
in the fireet conducting from the building where the Infii- 
‘tute fits to the caftle of Cairo, there was a granite vafe, co- 
vered with hieroglyphics both within and without. This 
vafe had fome refemblance to one found in the great mofque 
at Alexandria, but the dimenfion of the hieroglyphics was 
larger. C. Monge requefted that the Inftitute would take 
the neceflary meafures 1o get this monument removed to a 
proper place, till an opportunity could be found of fending it to 
France. 2. That in the caftle of Cairo, after having ‘paffed 
the place called Jofeph’s Caftle, there was a door-threfhold, 
formed of a fragment of a polifhed obelitk of bafaltes, the 
hieroglyphics of which were in good prefervation. C. Monge 
made a fimilar requeft in regard to this monument, 

. C. Monge prefented to the affembly a fpecimen of the 
ftone employed for the mafon-work of the caftle of Cairo. 
This ftone is of the fame nature as the rock on which the 
eaftle is built, and is compofed of that fhell called numifmal, 
becaufe it refembles fmall pieces of money. Thefe fhells 
may be eafily {plit in the dire@tion of their thitknefs. In 
the infide of them is feen a delicate fpiral, which, at differ- 
ent points of its courfe, divides itfelf into feveral branches. 
This fpiral ferved as a lodging for the animal which con- 
firuéted the fhell. The old walls of Laon, in the depart- - 
ment of Aifne, are of a compofition ‘perfectly fimilar. | 


Fourth Sitting, Pruétidor 24. ; 

C. Sulkowfky informed his colleagues that he had ob- 

feryed a buf of Tfis on the banks of the Nile near Tera ané, 

and two ftones with, hieroelyphics ma carden of the fame 

villowe. He requefted) that they mieht' be tranfported’ to 
Ceive = ait ofitedin-the plade wire Yhe TAM ate mete’ 

C. Geoffroy 


43° _ Proceedings of 

C. Geoffroy read a memoir, from which it refults that 
the oftrich exhibits only the rudiments of that organifation 
neceflary for flying. All the apparent inftruments of flying 
in that bird are conftructed in fuch a manner as to preclude 
the poflibility of it. Extent of wing and confiftence of fea- 
thers are not the only things wanting. It is not provided 
with mufcles fufficient to raife it and fupport it in the air, 


and its air veficles are of lefs fize than thofe found in other 
birds. . 
Fifth Sitting, Frudidor 26. 

A commiffion having been appointed to make a report on: 
the fuel moft advantageous to be ufed for heating the camp- 
ovens, and on the means to reduce the confumption, C. H. 
Say prefented that report, the refult of which was, that the 
ftalks of the carthamus or fafranum, reeds, and the ftraw of 
maize, would furnith a fufficiency of fuel to heat the ovens, 
and at a moderate expence. 

C. Bonaparte prefented to the Inftitute a copy ofthe Cons 
noifjance des Temps for the year VII; and invited the Infti- 
tute to employ themfelves in the formation of an almanack. 
C. Monge, Nouet, Dom Raphael, and Beauchamp were 
charged with this objet. This almanack was to compre- 
hend a triple divifion of time according to the cuftom of the 
French, that of the Cophts, and that of the Muffulmans. 

C. Fourier read a memoir on the general folution of alge- 
braic equations. 

C. Parfeval read a tranflation of a frarment of Taffo taken 
from the 17th canto. 

C. Defgenettes read fome obfervations on various difeafes 
which ill-informed perfons might confound with the plague, 
and from which he proved them to be very different. 


Sixth Sitting, 1f2 Comp. Day, Year VI. 

C. Beauchamp prefented a fhort calendar, which might 
be immediately printed for the ufe of the army. This ca- 
lendar contained the old and the new divifion of time. C. 

Beauchamp 


the Injlituté at Cairo. : ‘454 
Beauchamp communicated alfo feveral aftronomical obferva- 
tions, which are to be publifhed in the Memoirs of the In+ 
ftitute. 

C. Berthollet read a letter addreffed to him by C, Isinptades 
member of the French National Inftitute. That geometri- 
cian recommended to him to make obfervatiorts of the oc- 
cultations of the ftars by the moon. The fame member 
gave an account alfo of the procefles employed in Egypt for 
making indigo. They are exceedingly fimple, but imper- 
fect. It appeared, however, that by means of fome flicht 
changes the quality of this article might be much improved. 

C. Fourier read a note on the plan of a machine moved 
by wind, which might be employed for watering land. © The 
wheel expofed to the aétion of the wind is horizontal. Af 
its parts are fixed, and the wings are fo fituated that they 
always turnin the fame dire@ion, whatever be the direction | 
of the wind, 


Seventh Sitting, Vendemiaire 6, An. yr. I, 


C. Norry read a memoir concerning the column of Alex= 
andria called Pompey’s Pillar, in which he gave the dimen- 
fions of the principal parts of that monument. On this oc- 
cafion C. Dolomieu offered an opinion refpeéting the period 
when this column was erected, according to which it ought 
to be referred to the age that followed the reign of Conftan- 
tine. The chapiter and pedeftal exhibit the character of 
degradation, which diftinguifhes the architeCture of that 
time; but the fhaft feems to belong to an earlier period, 
when that art fill retained all. its purity. 

C. Savigny read a memoir on a new fpecies of zymphea. 


> 


The author gave an account of the characters common to 
that plant and thofe which bear the fame name, and pointed 
out the differences, 

C. Dutertre read a memoir on the eftablifhment of a 
{choo] of drawing. His propofal was referred to a com- 
miffion compofed of C, Denon, Rigel, Dutertre, Redouté, 
sucy and Norry, C. Coftaz 
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C. Coftaz read a memoir, in which he explained the varta- 
tions in the colour of the fea. : 

C. Parfeval read a poetical tranflation of a fragment of 
the 16th canto of Taffo’s Jerufalem Delivered. 


Eighth Sitting, Vendemiaire 11. 


Fifty mummies of birds fent to the Inftitute were deli- 
vered toa commiffion compofed of Bonaparte, Geoffroy, 
Dolomieu and fome others, in order to be examined. 

_ Porte, a French inhabitant of Cairo engaged in the ma- 
nufactory of indigo, prefented fpecimens of it to the Inftitute. 

C. Larrey communicated a memoir on opthalmiz. 

€. Beauchamp read a memoir on his voyage from Con- 
ftantinople to Trebifonde. 


C. Delifle read a memoir on the palm which bears. the. 


fruit called domm. tis the cuffiophora of Theophraftus. 

C. Dolomieu read a memoir, in which he fhewed the ne- 
ceflity of ftudying ancient geography and geology. He fixes the 
fite of the ancient Alexandria between two hills of fandy calca- 
reous ftone. He explained the fucceffive changes which that 
city experienced, and is of opinion, that the fea muft have 
rifen a foot fince the time of Ptolemy. 

The above pieces when delivered were accompanied by the 
fir number of a new Journal entitled, La DECADE Eeyp- 


TIENNE, Journal littéraire et d’ Economie politique, An. VIL, 


dela Republique Francaife, 10 Vendemiaire. 

_This journal is publithed every tenth day. Each number 
confifts of two fheets and a half o&avo, and cofts 20 fous 
French money, or 10 francs for 12 numbers. Subfcrip- 
tions received by C. Maren Aureos printer to the army, 
French quarter at Cairo. It was accompanied by a pro- 
fpeCtus announcing that this journal would be merely lites 
rary; that no intelligence or political difcuffions would be 
admitted ; but that every thing relating to the arts and fci- 
ences, commerce, both in a general and particular point of 
view, civil and criminal legiflation, moral and religious in- 


ftitutions, would be thankfully received. ; 
5 ‘MIS- 


MISCELLANEOUS. 
COATING FOR GLASS RETORTS, &c, 


Profeffor Wurzer at Bonn, in a letter to Profeffor Gotling 
of Jena, fays: “It is not merely economy that makes us de- 
firous of obtaining good coating for glafs apparatus, but be- 
caufe the labour beftowed on many proceffes is often ren- 
dered entirely ufelefs by the veffel not being able to ftand the 
neceflary degree of heat. As circumftances during a certain 
time preveeed me from obtaining new glafs apparatus, I 
made various trials to fupply that deficiency, and found the 
following coating of the greateft fervice. I took fragments 
of porcelain coarfely pulverifed and well fifted, and as much 
pure clay, which I previoufly foftened with as much of a fa." 
turated folution of muriat of foda as was requifite to give the 
whole the proper confiftence, and then proceeded in the 
ufual manner. My glaffes,”” adds Profeflor Wurzer, which 
_ are coated with this fubftance, often ftand an incredible de- 
gree of heat wilhout breaking.” 


FREEZING OF MERCURY, 


The feyere cold which was experienced in London at 
Chriftmas afforded an opportunity to Mr. Pepys junior, 
and feveral ‘other able chemifts, to repeat the experiments 
of Mr. Lowitz, of Peterfburgh, on the production of eX. 
traordinary cold. ‘Ihe refult confirmed the truth of them. 
When the thermometer was at 17 of Fahr. a mixture of 
fnow and muriat of lime produced fuch a degree of cold as 
to freeze a quantity of mercury ina few minutes. It was 
then malleable, and, when broken, exhibited a fracture fimi- 
Jar to that of zink. : 

At the fame time the chemifts in Paris were occupied in 
repeating Lowitz’s experiments, C. Fourcroy and Vau- 
quelin by means of the fame mixture froze twenty pounds of 
mercury in a platina crucible in thirty feconds; mercury in 
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a porcelain crucible took four times as long to freeze. Upon 
inferting the end of the finger in the mixture, it loft, in four - 
feconds, all feeling, and was mot reftored to fenfation till after 
it had been held a along time in the mouth. Upon the firft 
infertion of the wats in the mixture, an acute pain was” ant, 
as if it had been violently preffed in a vice. 

The extreme cold by our accounts from the Continent 
was very general over Europe. 


NEW VOYAGES OF DISCOVERY. 


The French Government have in contemplation a new 
voyage of difcovery round the world, under the ‘direction of 
Captain Baudin, who lately returned from a botanical ex- 
pedition to America. 7 hree corvettes, le Vengeur, la Ser- 
pente, and Ja Menagante, are fitted out for this purpofe, and 
will fail as foon as paffes can be procured from the Britifh 
Miniftry. They are to proceed firft to Teneriffe, for the 

pofe of collecting plants, and thence along the coaft of 
Africa to the Cape of Good Hope. They are then to fail 
along the eaftern fide of Africa, from which one of the cors 
vettes is to be fent back to Francewith the plants, that they 
may not be fpoiled by a longer voyage. ‘I he other two cor- 
vettes will then proceed to New Holland, to make geogra- 
hical obfervations on the unknown parts of that ifland; 
and afterwards vifit the coaft of Peru, Chili, &c. arid Barel 
cularly the river. La Plata, which they are to ge up as oat 


_ as they poffibly can. 
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Acapem Y of Sciences at Berlin; prize queltionis by, page 98. 

Academy, Electoral, at Erfort, proceedings of, 105. 

Academy of Infcriptions, (Fc. at Stockholm, prize queftions by, 196. 

Achromatic telefcopes, invented by Chefter More Hall, Efq. 177. 

Acid, the oxygenated muriatic, to prepare, 39. 

contagion deitroyed by the mitric, 68. 

—— the fuccinic, afcribed to a vegetable origin, 201. 

-~— the carbonic, proportions of oxygen and carbon in, 370 

Acids, difference between the acetous and acetic, 

Agriculture, prize queftion on, ror. . 

Agues, a ufeful remedy in, 334. 

Analyfis of urinary concretions, 42. 

of gums and fugar, 364. 

remarks on mathematical, 209. 

propofed to be applied to many queftiotis, 203: 

of lapis fungifer, 319. 

Animal fat, obfervations on, by Coindet, 121. 

Animals, on the fenfibility of certain parts of, 198. 

Antiodontalgicus, a new infeét fo called, 81. 

Apparatus for combining hydrogen and oxygen, 85; 148, 317. 

for an eleétrical experiment, by Mr. Wood, 147. 

———— for tempering fteel, 179. 

for bleaching with the oxygenated muriatic acid, 293. 

- for ventilating halls, theatres, &c. 333. 

employed by Count Rumford to determine the condu&- 
‘ing power of liquids with regard to heat, 353. 

Aftringent vegetables, all furnifh a yellow dye, 60. 

Afironomy, prize queftion concerning, 98, 421. 

obfervations on the fatellites of Jupiter and Saturn, 197. 

an oblerved appulfe of the Moon and Mars, 204. 

obfervations on the fatellites of the Georgium planet 

-and Saturn, 282. : 

on the fyftems of, 319. ; 

on the diftance of comets from the earth, 335. 

_ dtmofphere of high mountains contains lefs oxygen than that of 

lower regions, 124. 
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Atmofpheric refra&tion, phenomena in, 216, 232, 427° 
Aurum problematicum, experiments on, by Gmelin, 200. ‘< 


Baltic fea, Mr. Otto’s phyfical obfervations on, 376. 

Bark of alder, or oak, not fubftitutes for galls in dyeing cotton fet ss, 
60. 

Barley, Mr. Cruickthank’s experiments 6n, 365. 

Barometer, account of Mr. Keir’s improved, 65. 

Baudin, Profefor, account of the fiery meteor feen by, 225. 

Beans, divided in two and fown, produce plants, 187. 

Belles Lettres, prize queftion.in, 100. 

Berchtold, Count, account of his work on the plague, 2 956. 

Berlin Academy, prize queftions by the, 98. 

Berlin Society of Searchers into Nature, prize queftion by, 196. 

Biographical memoirs of John Targioni Tozetti, 185. 

of Saverio Manetti, 186. 

Bird, a new one from Java, 321. 

Birds, a tett of the degrees of their inftin&, 108. 

a clailification of, executed by Lacepede, 202. 

Bifmuth mixed with tin and lead, very fufible, 375. 

Bleaching with the oxygenated muriatic acid, 293. 

Blumenbach, Profeffor, on the rattle-fnake, 251. 

Bolides, or fire-balls, Dr. Chladni on, 2, 225, 338 

Bones of an animal not now exifting alive, 107. 

Books, to whiten and clean, 28, 30. 

- account of new, 185, 319. 

—-— an old one containing a kind of prediGtion, 208. 

Botany, intelligence relative to, 109, 187, 321, 322, 323. 

Brafs, to feparate the component parts of, 201. 

Bricks, to make, that will float in water, 180. 

Brugnatelli’s procefs for obtaining lemon-juice, 146. 

Bruguiere's travels in Greece, Turkey, Perfia, &c. 312. 


Cairo, inteHigence refpefting, 414, 424. 

Canis Graius Hibernicus, account of, 168. 

Carbonic acid gas, the proportions of oxygen and carbon in, 3406 

Carradori on the phofphorefcence of the luciole, 77. 

Cats, experiments or the light feen in the eyes of, 215. 

Cavendifh’s, Mr. experiments on the earth's denfity, 213. 

Chaptai on the ufe of oxyds of iron in dyeing, 55: 

Charcoal, on the properties of, as a non-conduétor of heat, 182. 

-————- the quantity formerly ufed in the iron manufa@tory, 348. 

Chemiftry, the prefent ftate of, in Germany, 328. 

Children, M. Herbolt on the apparent death of new-born, 111. 

* . Chladni, Profeffor, on fire-balls, fhooting ftars, &c. 2, 225, 338. 
— a new mufical inftrument invented by, 215, 

Chrome, its oxyd and acid, on the ufes of, 74. 

experiments on, 199. =. 

Cinchona, a {ubititute recommended for, 186. 

Clonet's proces for preparing caft fteel, 219. . 

Ceindet, Dr. on animal fat, 121, 


Colouring 
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Colouring matter of vegetables, a&tion of metals and oxyds on, 126. 

Comets, diftance of, from the earth, 335. 

Concretions, experiments on urinary, 38, 130, 263, 380. 

Contagion, Dr. Smyth's procefs for deftroying, 68. 

Copper, to harden, 320. 

Corn, plants produced from pounded, 187. 

Corpulency, Dr. Coindet on the caufes of, 121. 

Cotton, the ufe of the oxyds of iron in dyeing, 55. 

Cow-pox, account of Dre. Jenner and Pearfon’s work on, 193. 

Cream, a curious phenomenon in regard to, 109. 

Crell’s, Dr. experiments on vegetation, 327. 

Cruick/bank, Mr. experiments on urine by, 240. 

Cruickfoank’s, Mr. experiments on fugar, gums, &c. 364. 

Cryftallography, method of noting by thort figns, 398. 

Cuthbertfon's, Mr. apparatus for combining hydrogen and oxygen, 
317. 


Delametherie on the fyftem of forces, 277. 
Diabetes mellitus, the urine contains fugar in cafes of, 245, 247. 
-—————_ account of Dr. Rollo’s work on the, 191. 


_ Difcoveries, Ruffian expedition for making, 141. 


———_ a new voyage for, 434. 
Difeafes, todiftinguith, by the urine, 240, 

Dog, account of the Irith wolf, 168. 

Drama, propofal to improve the, 212. 

Dropfy, to dete&, by the ftate of the urine, 248. 
Dhriggetai of middle Afia, defcription of the, 113, 234. 
Duckweed (lemna), phenomenon concerning, 187. 
Dyeing, the fruit of the privet recommended for, 186. 
ufe of the oxyds of iron in, 55. 

enquiry into the ancient mode of, 211. 
experiments in, with lichens, 323. 

Dy/fentery, a cure for, 334. 

Dy/pepfia cured by oxygenating remedies, 420, 


Earth, experiments to determine its denfity, 213. 

a new one found in the black ftone of Ytterby, 322. 
Earthquake, account of one in South America, 332. 
Ecliptic, prize quefiion on the obliquity of, 98. 
Egypt, letters from French men_ot {cience in, 414. 
Egyptian Infliiute, proceedings of the, 425. 

Elediorgl Academy at Erfort, proceedings of, 105. 
EleGiric fluid, giafs permeable to, 147. 

Equus bemionus, defcription of, 113, 234. 

Eupbon, an account of, 391. 

——— on the new mufical inftrument fo called, 315. 
Eye, the retina of, tranfparent, not opaque, 215. 


Fabbroni’s procefs for making floating bricks, 180. 
Fat, Coindet’s obfervations on animal, 121. 
Fevers, ftate of the urine in, 249. Medicine for yellow, 334. 
We Ff3 Fire-balls, 
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Fire-balls, Dr. Chiadni’s theory, &c. concerning, 3, 225, 338. ° 
Flint-glafs for telefcopes, Rochou’s experiments on, 19, 170. 
Fluids, Count Rumford on the propagation of heat in, 3 53- 
Forces, Delametherie on the fyftem of, 277. 
Fofil bones found in the plaifter-ftone near Paris, 107. 
Fourcroy’s examination of Dr. Pearfon’s paper on urinary calculus, 
263, 380. 
Freezing of mercury, experiments on, 433. 
French navy, ftate of the, previous to Francis I. 207. 
- French National Inftitute, proceedings of the, 107, 201, 421. 


Garden-/pider, obfervations on, 272. 

Gazometer, defcription of M. Van Marum's, 85. 

Georgium Sidus, obfervations on the fatellites of, 282. 

Geog~aphy, information concerning, 216, 376. 

German key, an improved one, 73. 

Germander, the common (teucrium chamedrys), recommended ine 
ftead of cinchona, 186. 

Germination, experiment on, with pounded corn, 187. 

Geftation, enquiry refpefing the time of, 424. 

G/a/s, on the permeability of, to the eleétric fluid, 147. 

experiments on found made with, 315. 

Glafs retorts, a coating for, 433. 

Gmelin’s experiments on chrome and tellurium, 199, 200. 

Gottingen Society, proceedings of, 197. 

Gout, {tate of the urine in, 249. 

Grammar, prize queftion in, 421. 

Greafe, to remove, from prints and books, 30.. 

Guyiow on the action of metals and their oxyds on the colouring mes 
ter of vegetables, 126. 

Guyton’s experiments to determine how far charcoal is a non-con- 
ductor of heat, 182. : 

Gum, elaftic, diffolves in rock-oil, or naptha, 188. 

Gums, Mr. Cruickthank’s analytical experiments on, 369. 

Gunpowder, the invention of, aicribed to the Arabs, 210. 


Haiiy’s method of noting cryftalline forms, 3998, 

Hindocs, on the gamut and mufical fyftem of the ancient, 105. 
Ffome, Mr. experiments on the retina of the eye, 215. 

Homy, Mr. Cruickthank’s experiments on, 274, 372. 
Hydro-carbonat, the difierence between pure and impure, 370. 
Hydrogen combined with oxygen to produce water, 148, 317. 


Inflammatory affections, ftate of the urine in, 248. 

Jron, on a mats of, found in Siberia by Profeffor Pallas, r. 
ufe of its oxyds in dyeing cotton, 55. 

_ dren and ficel, Mr. Muthet on the principles of, 9, 153, 346: 


Jaundice, ftate of the urine in cafes of, 249. 
Jupiter, obfervations on the fatellites of, 198. 


5 Knives, 
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Knives made of copper hardened with tin, 320. 
Keith, Alexander, Efg. account of his new thermometer, 61. 
account of his new barometer, 65. 


Lakes, procefs for producing intenfe and folid, 126. 

Lapis fungifer, analyfis of, 319. 

Lead mixed with tin and bifmuth, very fufble, 375. 

Learned /ocieties, intelligence concerning, 98, 196, 327, 421. 
Lemna (duck-weed), phenomenon concerning, 187. 
Lemon-juice, to obtain ftrong and pure, 146, 

Leroi’s, Profeffor, medicinal experiments with phofphorus, 290. 
Liquids, their conducting power with regard to heat, 353. 
Longevity, remarkable inftance of, 336. 

Luciole, on the phofphorefcence of, 77. 


Magneti{m, a phenomenon in, 333. 

Mailting, Mr. Cruickfhank’s experiments on, 365. 

Mangle, defcription of Mr. Jee’s improved, 419. 

Mars, a {pot feen on, by Cit. Duc, 205. 

Marum’s, Dr. Van, method of ventilating halls, &c. 333. 
. Mathematics, prize quettions in, 98, 421. 
. the kinds of analyfis in, 203. 
Medicine. Olive oil, a cure for the plague, 110, 
a new one for fyphilis, 111, 224. 

in fome cafes falt and vinegar an excellent, 334. 
———— communication refpecting puewmatic, 420, 
Mercury employed for hardening fteel, 95. 
— experiments on the freezing of, 433. 
Metallic fubfiances, their a&tion on vegetable colours, 126. 
tractors, experiments at Copenhagen with, 188. 
Meteor, fiery, a remarkable one feen in Gafcony, 225. 
Meridian, operations in determining a degree of, 205. 
Mineralogy, account of Mr. Townfon’s work on, 195. 
Mole, a curious fact in the natural hittory of, 36. 
Moles, ob{ervations on, and means to extirpate, 32. 
Monarda ( Of{wego tea), a fubftitute for tpiceries, 106. 
Moths, fome new ones, 322. 
Mucilages, Me. Cruickfhank’s experiments on, 369. 
Mujfbet, Mr. David, on iron aud tteel, 9, 155; 349+ 
Mujic, on that of the ancient Mindoos, io5. 
_ ——- difcoveries in, by Dr. Chladni, 391. 
Muficai inftrument, a new one invenied yy Dr. Chaldni, 315, 
Muj/broom, caution againtt the ufe of, 185, 


Natural Fifory, the Society of, at Bonrdeaux, 328, 
——_— —_— —___— -— at Paris, 3238. 
Nebrea, inttrument employed in extra¢ting opium, 417s 
Nervous complaints, ftate of the urine in fome, 249. 
Nitric acid fumes deftroy contagion, 68. 

f 


@il, olive, prize queftion on a fabftitute for, 101. 
Oi), 
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Oil, clive, a cure for the plague, 110; 257. 
Oil-painting fimilar to the old Venetian ichool,. 3032 

_ Olivier’s travels in Greece, Turkey, Pertia, &c. 312, 
Olives, refult of fome experiments on, 187. 

~ Opium, the mode of extracting from poppies, 417. 
Ojjification, a fingular cafe of, 202. 
Oster, fadts refpecting its natural biftory, 413. 
Otto, F. W. obfervations on the Baitic fea, by, 37%. a 
Oxyds, aétion of, on vegetable-colouring matter, 126. 
O.ygen, corpulency caufed by a deficiency of, 123. 
———— combined with hydrogen to form water, 148, 317. 
Oxygenated muriatic acid, to prepare, 30, 293. 

ointment, 2, to prepare, 111, 224. 

——-—— remedies, efficacy of, in fyphilis, &c. 192. 


=" 


Painting in oil, Mr. Sheldrake’s differtation on, 302. 
Pallas, Profeffor, defcription of the dfhiggetai by, 113, 234. 
Pearly excrefcence, an extraordinary large one, 3 16.- : 
Pearfon, Dr. his experiments on urinary concretions, 38, 130. 
———.—- ———. Fourcroy’s examination of experiments by, 263, 380. 
Pcla/gi, account of a paper on them, 209. 
Philofophy of Mineralogy, account of Mr. Townfon’s work, entitled, 
Sif , ; 

Phofpborus adminiftered in-medicine, 29>. 

. Pietra fongaia (lapis fungifer), analyfis of, 319. 
Plague, a new method to cure and prevent, 110, 256, 
Platina, its utility in the arts, 19, 170. 
Pueumatic medic'ne, communication refpecting, 420. 
Polar ladies, fingutar ornament worn by, 145. 
Poppies, on the culture of, 417. 
Poultry, to fatten, 134. 
Prints, to clean and whiten, 28. 
Prize queftions, 98, 196, 421. 
Prufia, \etter from the Kine of, to the Berlin academy, ror. 
Pulfe, the feeds divided and fown produce plants, 187. 
Puirid difeafes, the ftate of the urine fhould be examined in, 250. 


Rattle-fnake, on the fafcinating power of, 251. 

Refraction, (mgular inftances of atmofpheric, 216, 232, 427. 

Retina of the eye not opaque, but traniparent, 215. 

Retorts, a coating for gla/s, 433. 

Rhus xadicans, phenomenon concerning, 187. 

Rollo, Dr. account of his work on the diabetes mellitus, 19¥. 

Rochon, Alexis, on platina, flint-glafs, and telefcopes, 19, 170. 

Royal Academy at Stockbolm, Tranfastions of, 319. : 

Royal Society of London, Vranfaétions of, 190, 213, 327- 

—— of Florence, Tranfactions of, 185. 

. at Gottingen, Proceedings of, 197. Try 

Rumford's, Count, experiments on the propagation of heat in 
fluids, 353. 

Rupp's procets for bleaching with the oxygenated muriatic acid, 293. 

Rufian expedition for making difcoveries in the N. E. fea, 141. 

; Saccharing 
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+ 
" Saecharine principlé convertible into gum, 368. 
Saturn, obfervations on the fatellites of, 198, 282. 
Scarlatina anginofa, a cure for, 334. 
Scarlet colour anciently procured from the coccus, 211. 


Schinus molle, phenornenon concerning; 188. 

i : pes 
Schroeter, Dr. aftrohomical obfervations by, 197, 282. 
Scurvy aviles from a privation of oxygen, 123. 


—— the utine fhould be examined in cafes of, 250. 

Sefamum, the two of Linnzus, and Sc/. trifoliatum of Miller, only 
Sioa 187. 

Sheldrake’s differtation on painting in oil, 302. 

Shooting flars, Profeffor Chladni’s obfervations on, 2, 225, 338+ 

Smaill- “pox, the ufe of mercury recommended in, 108. 

a fubftitute and preventive for, 194. 

propofal for extirpating, 219. 

Smyth's, Dr. procefs for deftroying contagion, 68, 

Soft folder, metals employed in the preparation of, 375. 

Ssafmodic affections, {tate of the urine in cafes of, 249. 

Spiveries, a {ubftitute for various, 106. 

Spider, obfervations on the garden, 272. 

Springs, the properties of metal and wooden, 67. 

Stains, to remove from books and prints, 28, 30. 

Starch, propofal to improve the manufacture of, 187. 

Steam-engine, remarks on Mr. Cartwright’s, 221. 

Steel, on the choice of, and methods of hardening and tempering, 
53, 178. 

Steel, caft, a new procefs for preparing, 219. 

Stel and iron, on the principles of, 9, 155. 

Stone in the bladder, a cure for the, note, 108. 

— — experiments on, 38, 130, 263, 386. 

Sugar contained in diabetic urine, 245, 247. 

+-—— experiments and obfervations on, 364. 

Sugar of milk, Mr. Cruickfhank’s experiments on, 246, 371. 

Sumach, not a fit fubMitute for galls in dycing cotton red, 6c. 

Swedifb Academy, prize queftions by, 196. 


Tea, a fubflitute for, 106. 

Teeth, improved inftrument for extraCting, 72. 

Telegraphs, a treatife on, and a new cornfiruction of one, 324. 

Telefcopes, remarks on refleéting and achromatic, 19, 170, 177- 

Tellurium, experiments on, by Gmelin, 200. 

Thermometer, account of Mr. Keir's improved, 61. 

——_——— account of Count Rumford’s cylindrical paffage, 35g." 

Thornton, Dr. communication from, on pneumatic medicine, 429. 

Tin mixed with lead and bifmuth, very fuiible, 375. 

Tooth-ache, on infeéts that cure the, Siz! 

Traéors, experiments at Copenhagen with, 188. 

Travels of Bruguiere and Olivier in Greece, Turkey; Perfia, &¢c. 312. 

Tungfien, the oayd of, better than the oxyds of other metals for pro- 
ducing lakes with vegetable colours, 128. 


Unguentum 


a et | 
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* 
Unguentum hydrargyri, new procefs for forming, 220. 5 
Urinary concretions, Dr. Pearfon’s experiments on, 33, 130. 
C. Fourcroy’s experiments on, 263, 386. 
Scheele’s experiments on, 266. 
Bergman’s experiments on, 269. 
—— carbonic acid a cure for, note, 108. ‘ 


—— 


oo 


Urine, experiments on, and the manner of diftinguifhing difeafes by, . 


240. 


Varley, Mr. S. on fteel, and the methods of hardening and temper- 
ing it, 93. 

Vauquelin on chrome, the oxyd and acid chrome, 74. 

Vegetable juices, the aGtion ef metals and oxyds on, 126. ~ 

Vegetation, Dr. Crell’s experiments on, 327. | 

Ventilation, a fimple and efficacious method of. 333. 

Vetches, fome kinds of, fhould not be eaten, 186. , 

Vinous fermentation, the fubftances fufceptible of, 372. 


Water, production of, from hydrogen and oxygen, 85, 148, 317. 
Weideman, Profeffor, on the fenfibility’ of animals, 198. 

Wolf-dog, account of the Irifh, 158. 

Wood, Mr. W. on the permeability of glafs to the eleétric fluid, r47. 


Yellow-fever, a ufeful medicine for the, 334. 
¥iter earth, a newly difcovered earth, 322. 


END OF THE SECOND VOLUNE. 
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